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INTRODUCTION AND INSTRUCTIONS
FOR

CORRECTNESS MODULE

INTRODUCTION TO CORRECTNESS

The Quality Factor Correctness represents a measure of

the extent to which a program satisfies its specifications and

fulfills the user's mission objectives. FIGURES Co - 1

through Co - 4 represent the hierarchy of Metric, Criteria

and Quality Factor worksheets associated with Correctness in

Requirements Analysis, Preliminary Design, Detailed Design

and Implementation phases of the Software Development Life

Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

one or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS
One CRITERIA SUMMARY WORKSECTION which contains each

*Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-
out the Life Cycle.

Co -1



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Correctness work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

|9
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2) Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products. a

b
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Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, ot the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the questioli calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step S - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Co-6 T.)
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form
Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary
Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system.

C (6.6) Find the Factor Value by following the
algorithm on the Worksheet.

Co--7



STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

'Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

Co -8



HOW TO USE SCORE CHART SEL..

When you apply worksheets to system/subsystem/module,
you must apply some worksheets more than once in the Comn-

* puter Program Life Cycle. Because of this, a Score Chart
set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet se t)

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets
in the Life Cycle.

When applying any worksheet' in order to record

scores you must-.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, *the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

* preted response (Yes/No, - 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Co -9



Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Co-10
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Step 4 -FAC TOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor

Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

y our finds to the program manager in a condensed and com-

pact form.
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INITIAL OR PD
OFF JAUHENICATED AzmCATm MITES

PR OUCS SYSTEM DEVELOREf IGHER D IAFT ANDSmE SPEC, SPEC LEVEL PRICtr ACTION4REPRT S~ErrEN FRSic SPECS flg4
SPEC cyaREPOSE

SETRHJR~I PWILIMIARY
M BE ANALYSIS DESIGN

APPIIH 1tRWSHE1 mOWEES

ESD PRODUCTS FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following
types of products become available. See note below.

0 Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 6 Segment Specification (if any)

0 Product B.1 - Authenticated Development Specification for
each CPCI

* Product B.2 - Possible higher-level specification, rCD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. see note below.

a Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

e Product C. PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

LI
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-NC- DE- P - - CDR

TI(AL TAIL DATA ALGO- NARY MINUTES SYSTEM PRELIM.
PRIU3TS FL(N FUN~ FORAT RrlW4 PRO)DUCT IACTICW SEG- CPCI

CHARTS CHART DESC. DESC. DESC. IT94 MENT TEST
RESPON- TEST PRO-

SES PLANS CmDmES

OH DEAIL DESIGN PRELDIIARY
SET WRERUMDESIGN

APPLIED(UPDATE)

ESD PRIiCrS FOR DESIGN HASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts

* Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

l Product B. : Preliminary Product Specifications,
including the above

* Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

* Product C.1: System, Segment and CPCI
Test Plans

* Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element qdestions, other

contractor-supplied information should be searched.

Co-13



PROUTS CODE ALTEDW PR UCT SPECS
A

WORSHET4ATION DETAILW DESIGNSET TO BE WORYS WOMEM (PDATh)
APPLIED

ESD PRODUCTS FOR CODING AND CMEKNG PHASE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for Update as
the following types of products become available. See

note below.
. Product C. - Altered Product Specifications,

including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

4

I
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L 5UCS pa S 4I TEST CMG ~rr LE~M
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ESD PIRMJCrS, FOR TEST AND
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update

as the following types of products become available. See

note below.

A
* PYroduct 1: Final CPCI Test Procedures

* Product 2: Segment (if any) and system-level
Test Procedures

B-D
• -roduct 1: Test Reports

Apply the Implementation Worksheets for Update

as the following types of products become available. See

note below.

B-D
e Troduct 2: Computer Progrou Coding Changes

Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

B-D
* "FToduct 3: Modified Pvoduct Specification

* Product 4: Possible high-level specification,
CD and changes.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

4
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CCMPLETEESS aCIO.IST FO= Code: CoRAM.A

LIFE CYCLE PHASE: SWR (S):
REQUIRRAET ANALYSIS

M SS34 NNE:__ _

SOME
I. DATA CLLEMCION WORKSECMION:

1.0 Uumb"gu References (2)

1.1 Are requirnts itemized so that the
various ftmctams to be perfomd,
their izpzt and outputs,* are clearly
delineated? EYN
Yes 1, No a 0

2.0 Eternal Data ReteINICO (3)

2.1 Nmber of data rfefrets ich are
defined.

2.2 MNmber of =Jor data reform=.

3. 0 ?aj or Pimctios U1sed (4)
3.1 Mmiber of defined fuctions

used.

3.2 Number of functions identified.

4.0 Major Fiactions Defined (S)

4.1 Nmer of identified fnctions
W defined..

4.2 Number of functjnng identified.

PA BY:_ APM BY:_ _ _ _

Co-16
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coLmmiEsS ar:=asr
Form Code: CoRAM. 1

LMCYCLE PHASE: MC(:
REQUIREME4T ANALYSIS _____________

SSYST84 NAME:E3 SMYYSS

I. DATA I.ECICN MZrEION (contimed):

5.0 Decisin Points Defined (6)
5.1 Is te lw of processing and all

decision points in that f a defined? 7
Yes a 1, No a 0 1="

6.0 Ag et of Callin Se e P-nmtes (7)
6.1 Nmber of defned a zefe m

callin sequenc. pex-mstn that
agree between fucin.M

6.2 Nmber of cling sequmnce
ww6.1 . r67.2

7.0 Problem yorts Resolved (8)
7.1 Nmber of those problm reporms that

hove been closed (rwolved). r7
7.2 Mmber of problem reports related

to the reuirts that have bean
SC9T 7. + f7.

II. MEMlIC WORECTION: Sun of Above Scores

SValue No. of D.ta 1.en
III. EVAWIUMQ CTION"G: ihat is you ev.uatim of the

reviAew prod cts Me- an the data eleints above?
(1-10)- (0 If you are unable to evaluate)

IV. DWRI''s C305 .

P .DAm _ _ A PROVED BY:_"

Co-17
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Poz Code: CoRAC.1

LIFE CYCLE PHAS: SWMaCS):
CoRAM.1

mmT3 NM:__

sai

I. METRIC 93W: 'OR EM IN:
1. Comletenss ChecklistE

II. QfD1A WOMSCf ON: Sum of Above Scores
Critera Value -M. of MOM=

III. EWALUUION CW SBrTION: *at is yaw evaluation of the
reviewe prouts Mid~ on the metrics above?
(1-10)- C0 If you are unable to .evaluate)

A BY:_____ _ AP BY:_

Co-18
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E SS Code: CoRAF.1

RHQUIR34ENTS ANALYSIS CORAC. 1

Q NAM:

I. CRIlUA SLM WOMCflON: SM

1. COu1teteness

II. IFACI ICH:- ISum of Above Scores
No. of Criteria

III. EWA TICK *at is yaw evalmtion of the
reiad rwc Dman tas criteria above?

(1-10)_ O If you are unable to evalmte)

FiNAl BY:__ _ _ _ _ APPYOD BY:_ _ _ _ _ _

Co-19
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COAPLETENESS C-HEKLIST

FOm Code: COPU4.1

LIM CCLEPASE:SMWE(S):PRELIMINARdY DESIGN
___________ i

I. DAA OLLECTIN4 1KSECTION:

1.0 Uhambippas ga (2)

1.1 Azre q ts itemived so that the
vaia fluntim~ to be performed,
thr Wmputs and ou:txts, are clearly
delieated? MeN
Yes 1, No a 0

2.0 Bternal Dait Refewe C3)
2.1 Nuer of data references which are.

defined.

2.2 Nmber of mjor data refezmns.

3.0 tiior Functions Used (4)

3.1 Number of defined functionsused.

3.2 Number of functions identified.

4.0 Wor Functions Defined (S)

4.1 Numer of identified functions
defined. 0

4.2 Nier of functions identified.

PIEPA BY: __APP BY:

DATE: . DAIE

Co -20



Fore Code: CoPt?4.1

CYCLE PH -,: som (CS):
PRE.,IME EM DESIGN

SYS' N JE: __

[3 masysm4 _ _ _ _ _ _ _ _

I. DATA CLLECorICK WC nMC)N (contnued): SCE

5.0 Dsdsim P ts iod= (6)
5.1 Is te fow of procesin end all

dedLsio points in tha flow deie d? -- '

Yes - 1, No a 0

6.0 Agrze of Callng §*%!M Paintezs (7)
6.1 16mbr of d m d 9rafaw1

ctallin3 s ae e parterces that
agree between ,functions.

6.2 NMber of callin sequence

7.0 Problim Reo- beolved (8)
7.1 Umber of 0- problm, w r- that

hae been, closed (reolved).

7.2 Nmbe- of probl 'repors related
to tb re z2rint t h been

II. lETRIC WORKCSECTION: Su~m of Above Scores
Metric Value - No. of Da Ele nR

III. WMIIATntN WOP : w hat is ymr evaluation of the
reviawea prodcts Baed on the data elients above?
(1-10)- (0 If you are unable to evaluate)

IV. IlEPCTO,' s C4ITS:.

PREPA1D BY: _APPRO BY:

Co-21
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TRAABILIT7 CECICIST
PTnm Code: CoPI .2

LIFECE PHASE: SCR :(S)
PRELIMINARY DESIGN

QSYsm4 NM:___

I. DATA .LLECON !MMMCSECSCOPE

1.0 oss Referene (traceability) C29)

1.1 Is there a ==-Ix relating itmizd
re S to iov1es hdich i-
plemnt these req lmmtu. MY
Yes n 1, No a 0

II. tERC 1ORJSECrIaq: Sn of Above Scores
Metric Value o. of Dat a Ememts

III. EvALumflQ WMIUS=CNa: *hat is yasw evaluatia. of the
review ed on the data elents above?
(1-l0)_ ( If you are unable to eiValuate)

IV. , ,SPECTOR'S WWS:

PREPAWED BY: _APPRYED BY:

DATE: DA,9:.

Co -22



DATA COMISTMCf MEASURE
For Code: COPE.3

L C= PH : SWR -CS):
PRELIMINARY DESIGN

1.0 Global Data (42)

L. On this leve, is global data

Yes - 1, No" 0

2.0 Standard Datalfare R -esentation (144)

2.1 I standard design representation

.for data usage establishsd?
Yes 1, No 0

II. ?ERC I .LCr'ck: SL. of Above Scores
triC Val= - No. of Data l en s

III. EAumN( w CsXcN: *at is your evaluation of the
reviewed products b on the data elmnts above?
(1°10)_ (0 If you are umable to evaluate)

IV. D =P UK' S Cof1S:

PWAM 3y: APPE NY:_ _ _ _

Co-23



______________________________Po= CO&: CoPDC.1I

LMCYCLE PHS: C)
PRELIMINARY DESIGN COPEN. 1

1. Coinleteness Checklist

-11.~~ ~ atrE I !5 R- u of Above Score

III. EVALLZAa'aIaCrI4 WOJ34.Wat is y= evaluation of the
r~vWraW PrO&CUt basen the istrics above?

1-1o)_ C9if you are urAble to evaluate)

MWAM BY:______ APWCVD BY:_ _____

Co-24



TRAEABILfl
P=r Ccd: CoPDC.2

PRELIMINARY DESIGN CoPD34.2

I. IM.EIRC SOMAY WR.ICT ON: M

1. Traceability Qhecklist r7

Sum of Above Scores,-

Cilteria Value No. of Metrics

III. VAU1AfTION CiO E ON: *bat is 7=n eva.ation of t.e
rwl' md pxtosbsed on the mtrics above?
(1-10)_ ( If you are unable to evalute)

BY.!: APF DI 3:

Co-2 S
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CONSI TENCYP C = Cod: COPDC. 3

PP13JNINAY DL IGN CoPIN.3

I. iEmIc SL44ARY WIMM IO:

1. ata Consistumcy Measure

Sum of Above ScoresCrtgr-A VL~Ue - No. of Meau F

III. EVALUATION WORK ICN: What is yma evaluation of th
rmewed promicts based an the iutrics above?
Cl-b0)____ ( If You are unable to evaluate)

PRWAM BY: APPOD' D:_ _____

Co-26
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C! ~ ~ ~ ~ ~ ft GIE C) o& o: COFDF. 1

PRELIMNARY DESIGN CoPf4. 2 COPI4. 3

1. Traceability
2. COnsistemcy
3. Co1eteness.

Frtm Yal= ==.M (X:?A

* III. MALUATCN WXO: *aat is yanw evalustica of the
previom picaicts bma an Ow criteria above?

(1-10)_ (9 If you are unable to evaluate)

AM BY:__ _ _ _ _ APVPJ4 BY:_ _____
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Cow1.te this Sam cbart if sm qap =mum of this Set of imtibmtu is
appopris±to wbm proa.ts af B3 sad c u inaysis pmueb~. available.

Dota ~Asrrof Data -

mmt Data M40t crii ~ teria PactoT

3

4

7

FIRST w.&SR34N Dte_____
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Cmpete thi s= dun car if applimim of this at of workspbet is upro-pruz. for Wdau *m pzdkx of CladC in Desigm lusse ailaw1e.

Daa Anewm of Data.
mlet Dau mmOu meri Criteria Factor

2

4

29 2



Cmplte this ScaTO chazt if applimmuim of this set of wrkset is appro-
priate for update i pro&=s of Al, A2 sad 5-DIi L Test sad Iutrpti
vPnase are available.

Data Aasomrof Data
hlmm Dta Elo t metric Criteria Pactar

4

424

Co -30



A C1st. thb swre cm i wlicaim of this swt of worksbegt is qpm-
prift. for iWdate ihm produs of Al, A2 md B-D iIn Test and Lvegaptim
Pti aure available.

Dm iAusr of Dm
kmM ~ Da Cri 6rrk Uteria FaCtor

Ambe Eloit -S=Sr _ _ _ _ So=

2

4
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PROCEURE COMISTENCY MEASURE
Por Code: CODr4.1

DETAIL DESIGN

I. DQ €=EriC N M JCTZON: CT

1.0 Stunard D esim Rewa 1 tatim (101)

1.1 Does the deSip epz a00tMUM
c.€py with established standards?
Yes - 1, No - 0

2.0 JXput/c/t: p Convtios (102)
2.1 Do xuzc/axzpt refernces € 1ly

with established standards?
Yes - 1, No a 0

3.0 CaLling Ssauence Convention (103)
3.1 Do callz sequnes coely with

established standards?
Yes w 1, No a 0

4.0 Error H!dlig Camentions (104)
4.1 Is error handling do n acwrding

to established stanads?
Yes,-1, No- 0

IL Sum .of Above ScoresMet ric Val= a-No. of Dat& se

III. EVALUATICIN WO O ION: What is YmW evaluation of the
review prom-ts o asedn the data eleoents Above?
(1-10)_ ( If you are unable to evaluate)

l'V. no lx'S C04 :

:I.IA BY: APPRVM BY:_
Din': Dmq:_

Co -32
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DAXA CCNSISTM=C MEASUR
Por Ca&e: C oDI4.2

Onm PHaiR : SWtM(S):
DETAIL DESIGN

mm NO' E: ,

C. mm F zc weSrl :

1.0 Maobel Dta (42)

1.1. On tisi level are 'global
vaiables use as dtEfiud globally?
Yes a 1, Now 0

2.0 Naming Couwnims (10S)

2.1 Are variables d ord g
to establisbad standads?
Yes - 1, Mo - 0

17. WMIC WORZEMN:
)bai *u Sum of Above ScoresNo. of Data Elements

III. WVAUATI WCTIGU : What is you evaluation of the
e products based t the data elemts above?

(1-10)_ ( If you are unable to evaluate)

IV. DEP9CI'S Coem~s:

A B Y:_ A1RPPJK DY:

Co-33



,COMPLETENESS aCKISTr a oe odPonCode: CoIJ.3

LIECYCE PHASE:
DETAIL DESIGN

SSYS4

[=] m

I. DT aLIxam lq MuM lON:

1.0 buijmm fla- C)2

1.1 Are requfrint itemizd so tbat *I.
varia ifuntinms to be p Fm ro-,
tbhfr ips ad amtput weu clealy

Ye a 1, No a 0

2. 0 ctatud Data Rbem1 (3)

2.1 Aim of data refe s 2cl me.
defina r

2.2 3Imr of =jar dat z I s.

3.0 A;jor PwU Um (4 )

3.1 umber of defined hwtims

3.' Madr of fuwtiws identified. M

4.0 Ajor PatJ= Deflned (5)

4.1 Amer of idmfified functi:s

4.2 Nmbor Of6tt mtfibdM
Sca. 4. 2 + 4

-i

PROAM BY: _APP BY: _,

Co-34



CORLErENESS aCEIIST
Form Code: CoDL?. 3

LIECCLfEPHASE: SoWmc(S):

DETAIL DESIGN
SSsNME :

O =u
I. DATA COLLECTICN WRISECrION (comtinud) :

5.0 De.ds±in Points Defirid (6)
5.1 Is the 9ow of piocessing -n .1-

decision poi=t in that E~ow deftms? Y
Yes a 1, No - 0

6.0 Ag-em of Wli= Se.e. h'ints M
6.1 N,.ber of dgflnd W i:Fuwnd

calling " p n.r that
agree tehat .

6.2 Nuber of call In seqe

A:~tea. I + 7.

7.0 Probi wports eo1.,6 (8)
7.1 L~ber of ths problm that

have bern closed (egl
7.2 Nmer of prob reo related

to the s±t that have been r

NMetric Value - Sum of Above Scores

III. EvALUjflaN wmmmCTIm: whiat is ymw evaLuatin of the
I xewu seid on the data elmns above?

(1-10)_ 0 If you are unable to evaluate)
IV. ISPECm's C24TS:

PEPA.W BY: __ APVRW BY:

___T_: _:__

Co-35
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CONSISrENCY
Fom Code: CoDC .1

LU CM PHASE: SM ()
DETAIL DESIGN CoD4.1

o smys'm CoDh4. 2

I. M .~~C SLWARY 1WR1SECN~:- M

1. Procedure Consistenzcy Measure

2. Data Consistency Measure

II. CUTIA WOR1KCTION:I
Sum of Above Scores

Cr-?tgi-a Value -No. of Metrrcs

III. EVAItATICN WOPKMMN: What is ywur evaluatio of the
ren~ewed prouct on the mtric above?
(1-10) (0 If you are unable to evaluate)

PROAM _f_: AM*= W: _

DOTE: =E :, .

Co -36
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F__ Code: CoIMC.2

C=Z PH : SWR : CS):
DETAIL DESIGN CoDItt.3

I. .MIC SLI44. -

1. Conpleteness Checklist

*II. CXWTA 1 CrJaq:
Sum of Above Scores

cri a Value -No. of Metrics

III. EMVATZAfION WOMMI'IO4: What is yuw evaluation of the
fev!ew4 produc~ts bsaon the metrics above?
(1-10)_ ( If you are unable to evaluate)

PRAW BY: APPM BT:_

- ' -- 6Co-37



F= Code: CoDDF.1

LIECYMZ PHASE: MC()
DETAIL DESIGN CodC. 1 CoDDC.2

Q3 SS2 NAM:_

1. C~rrSIA S134AR" VCrI I:
1. Consistency
2. Completeness

II. pAC€ W cflQ:
Fato ale Sum of .Above sores '

No. of Criteria

III. EVALUATO CMIUMMON: Mat is yw evaluatim of the
revieWed P U on the criteria above?
(1-10) If you are umble to evaluate)

PA BY:______ _ AP BY.
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CRAOU thU scwe chart if aPplicatin. of this set of worksheets is apo
Prit. whe pv&=t of Al, A2, A3, M4, B and D in Desip Mhan bee aalable.

Data AnMaw of htrA

Number M_ _ I cT ct S=*r Scar

42

AgL
2

4

7

Co -39



Cm1ete this scani dart if appicat±m of this set of wiorksbeets is appw-Il
priate v~ products of C in Codina =d. Checkot phase is available,

hta An&* of Deta
hu am I Eeet metric citeria Factor

_ _ __e EIGcot5= Scowe SCOTO 1 0r

101

.103

42

2

4

7

Ssm IMfASJRDN Date_ ___
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C~gete tW sm we hat If applicatim of this set of worksheets is amro
prjat. wh pro&a=4 of B-D3 an B-D4 in Test and lntqrtim~ Pase are
aalable.

Data )ARU of D&U
hAM Dta LSm~nt bkic c±teria Factor

_ _ _ _mmu Sears Scea Scrg Score

102

10

104

42

4
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TRACEAILITY aCEMST=
Pam Cod.: CoIhf4.1

LIFECYCLE PHASE: S:m CS':

C3 -mm NAMW: , ,
J SB''3 4 ,___

I. rATAg U (CT BxaLN: C ir

1.0 Cross Referene sc, abillY) (9)

1.1 Is there a umtrx relatin iti.edT qm n I to modues which in-plamt these rqizu-ms. M

Yes 1, No"0 -0

UI. ?'ETRIC CflG :
Sum of Above Scores

*tz'ic V& - No.' oDatta ERents

III. EVALUTIGN NC : 'hzat is yn" evalustiom of the
rev2.wd. po~ts *d on the data elamonts above?

C-lo).__. F If you are unable to evalute)

rV. Dwg=m, st=:

RPAM BY: APP7CVI BY:

Co-42



FM Cod: CoDhC.1
UMCY=Z PMAS: SmCMS):

fCL4PlE~ATICN CONN4. 1
C] S=3 )M:___

I. IETIC SJE.VRY WOR3LCr :
1. Traceability aieklist

* III. WLATCIO 4MMMMO: M=n is ymw eulnation of the
ravmm proaxw mm arnS the metrics above?

(1-1) (3If you are .mable to evaliat.)

PWAM BY:______ APROM BY:_ _____

Co-43



Po Code: CoIE.
LI CYM.E W : MC:

DW4L f 0N CoIDC.1

I. CPTEI SIWR WORKEMO€:

1. Traceability

IL. FACTOR WORJ3=ON:
Suu of Above Scores

Value M.of Criteria 

MI. ELALI1AflC W~YQ4 hat is yaw evauation of the
rev2.mm promacs mmsaon tI criteria above?
(1-10)_ If ou ar tuble to evaluate)

A BY:_________AP BY:

DGA: T M.:

Co -44
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Cmpte this scor cht if am' 4imsm cof ti st of wwkhwt Ii appropriate
for tgdae whom pro=U of A md 3 in Woing d Onckmt Phas e==ca avaiLable

DUZ AnT of Dw
Eom DM llmalitic Otteris lacr

29

Cmpte thi scar dn- if in aplicatim of this set of wwkshulu is appo
priate OT ixdate what prukts of B-D2 iu Teit =d Iatpti=mi hs is available.

his Amr of Dag
hism D ZM Nonru Czrisa Fecier

23

SEMMEASW~ DM __ _

c~eethis score cbar itm appLicatii of thi set of works5Iu~ is apo
pimt for wut 4= produ=t of B-D As Test Md Zztegrtimi Phase is avaiLible.

Dus nowof his
hi~t Ds 1110.intru c±istla lacier

29

im~b HEASUREl~r Date_____
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INTRODUCTION AND INSTRUCTIONS

FOR

RELIABILITY MODULE

INTRODUCTION TO RELIABILITY

The Quality Factor Reliability represents a measure of

the extent to which a program can be expected to perform its

intended function with required precision. FIGURES Re - I
through Re - 4 represent the hierarchy of Metric, Criteria

and Quality Factor worksheets associated with Reliability in

Requirements Analysis, Preliminary Design, Detailed Design

and Implementation phases of the Software Development Life

Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

r ic's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts t)at record worksheet values through-

out the Life Cycle.

Re -1
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However, the sequence in which the worksheet sets are rpplied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Reliability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

4

~Re-2
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RELIA.BILITY qJALITY FACTOR

ERROR ACCURA CIEI
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RELLOIITY QALT FACR

FIGURE Re-4

DETLEDNDEIN WORKSHEET HIERARCHY
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.....
STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

Step 2 software metrics, and the 
current date.

Determine the current Computer Program Life.

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2). Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

* - activity-is one or more documents called products.

Re-S



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Re -6



(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria
Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary
Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system.

- (6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Re -7



STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required
and the activities and products associated with each up-
date. Also review Section 2.3.2, "Update Information
Requirements", in the General Instructions Handbook for
further information if necessary.

Step 2

Obtain the required products. The Products Tables
at the end of these Instructions list the products re-
quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in
"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for
reporting the update scores.

Re-8



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can
be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set)

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any worksheet, in order to record

scores you must.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three
box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Re-9



Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Re-10
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Step 4 - FACTOR SCORE

Each box in this column represents the score

from the Factor Worksection of a Quality Factor

Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-

pact form.

Re-il



II i

TRADE- INITIAL Ol PDR
OFF AITflrTICATED AU I TICATED MINUMS

PRODUTS STE DEVEUORr HIGiER DRAFT AN

REPRT _%B'SE E RV)r ATO
S WEN FOR SPEC SCS ITEM

SPEC CPCI -EPNE

SET REQUIRMENS PRDQCAR
TO BE ANALYSIS DESIGN

APPLIDWR3WSWR31T

ESD 'PmIUCrS FOR AN/ALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following
types of products become available. See note below.

" Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

* Product B.1 - Authenticated Development Specification for
each CPCI

0 Product B.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design ipproaches for each CPCI

* Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Re-12
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FUNC- DE- PRELIMI - COR
TIONAL TAILED DATA ALGO- NARY MINUTES SYSTE4 PRELIM.

PRMXTS FLON FLOW FOANXT RTMN PRODUCT ACIIfON SEG- CPCI
CHARTS CHART DESC. DESC. DESC. ITEMMENT TEST

RESPOW- TEST PRO-
SES PLANS CMMRES

• " E DETArILD DESIGN PRELIMINARY
SET W T DESIGNTO BE Wau 'mm,

APPLPDATE)

ESD P IU TS FOR DESIN PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

• Product A.2: Detailed flowcharts

• Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

* Product B. : Preliminary Product Specifications,
including the above

* Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

e Product C.l: System, Segment and CPCI
Test Plans

e Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Re-13
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PRUCTS CODE ALTERED PRMCJC SPECS

1aRKSHEET ThWL3.DIC1N DETAILED DESIGN
SE TO BE -.1CSIETS (UDE)
APPLID

BSD PRODUCTS FOR WDDING AND CHEING PHASE

Apply the Implementation Worksheets as the code
becomes available.

Apply the Detailed Design Worksheets for Update as
the following types of products become available. See

note below.

. Product C. - Altered Product Specifications,

including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.
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PRMMS JaSYSr3( TE5T CMV PODCT L

I i

Mir! LI VOS M E

rIMMUKB4 ZWAfl. I un SIGN
NTr 70 BE PUDR MSIQ TATIG4 WO S

ESD PRODJCrS FOR TEST AND

INTEGRATION PHASE

Apply the P'eliminary Design Worksheets for Update

as the following types of products become available. See
note below.

A
0 7roduct 1: Final CPCI Test Procedures

* Product 2: Segment (if any) and system-level
Test Procedures

B-D
* Froduct 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D
e "Yroduct 2: Computer Program Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

B-D
e -7Vroduct 3: Modified Pvoduct Specification

0 Product 4: Possible high-level specification,
ICD and changes.

f NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.
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RECOVERY FRO4 IMPROPER INPUT DATA CECKLIST
FOzu Code: ReRAM. 1

MI E Cf= PBAM: sM:(S):
RBQUIMRB4 ANALYSIS

[' SI5T"4 .... . ..____

I. DATA LLEMCr ScRE

1. Error Tolerance of Ixpt Dta(1)

1.1 Are there definitive statmas of
th. error tolerne for irzq= data? Y

Yes 1, No- 0

ION

4"

Sum of Above Scores

*tric V&2u ONo. of Data eant-

III. EVALUNTION WORKSECrON: at is your evaluation of the
r vewed Products based on the data elments above?
(1-10)_ (P If you are unable to evaluate)

IV. DOPE''S COWS:

WAP. BY __: .__ APPR BY:
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RECOVERY FROM CCMUrATIONAL FAILURES CHECKLIST

Form Code: ReRAM. 2

LIFE CCE PHA.: SWrR CS):
REQ~UIPXT ANALYSIS

I. DATA COLLECrIC 1RT CHrION:

1.0 Recovery from Co tational Failures (12)

1.1 Are there definitive statemnts of
the requiremnts for recovery fro
coztational failures? E7 D7
Yes = 1, No 0 0

II. ME'ERIC IORJ3ECrIN:
San of Above Scores

MeticVaue No O Data heet

III. EVALUATIC RIOCR5KE ON: What is your evaluation of the
reviewed prodcts based on the data elements above?
(1-10) ( If you are unble to evaluate)

1V. T' UWT'S CDhfERT:

PRAW BY: _ _ _ _ _ BY:

Re -17
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RECOVERY FROM HARDWARE FAULTS CHECKLISTR
Form Code:_ReRAM.3

REQUIR-TS ANALYSIS

I. DATA COLLECTION ORKSEMCION:

1.0 Statmnts of Pecovery from Hardare Faults (13)

1. 1 Is there a definitive statement of
the requirment for recovery from
hardware faults? E
Yes 1, No 0

II. .TE C VEKSCTICN:
Sum of Above ScoresMet'ric V&h1U9 No. of Data Elemnts ...

III. EVALUATICN 1,)RKSECIION: What is your evaluation of the
reviewed products based the data elemnts above?
(1-10)- (0 If you are unable to evaluate)

IV. DN'ECM S COMM:

PWARD BY: __ APPR BY:

Re-18
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REWVERY FROM DEVICE ERS CEKLIST
Fm Code: ReRAM.4

LUM Cy=E PHASE: strc
REQIRB&NT ANALYSIS

sis-i

I. DM CLLEMCION SCEcOIE:

1.0 Statmnts of RecovmT frc Device Errors (14)

1.1 Is there a definitive statmet of
the requirent for recovery frm
device errors? Y

Yes,. 1, No ,0

Metric Valu Sum of Above Scores E
No. of W L n E s

III. EVALUAION M)RKSECION: Mtat is ymo evaluation of the
reviewed products based on the data elements above?
(1-10) (p If you are unable to evaluate)

IV. IDSMEWWS COMMq

PRE.ARE BY:__ APOE BY: _

Re-19



ACCURACY CHECKLIST =C& ReAM5P0 Co: ReRA.5

LIECYCLE PHASE .2MC)
REUIRae. ANALYSIS

0 SYSTB4 NAM:

I. DATA CDLCl1ON CO :

1.0 Error Analysis (9)
1.1 Hits an error mislysis been performed

and budgeted to ftmction? Y
Yes 1, No - 0

2.0 Accuacy Aquiremet Co)
2.1 Are ther definitive statnts

of the accuracy Lreufrts; for j.nuats
processing, an coustunts? F7
Yes* 1, No 0 0

II. WITMC %lM CrMcN: Sun of Above Scores

Wmric Value N-. 01 Data e7

III. EVALUJ1AT OR CTIO4: *At is you evaluation of the
reVled products eased on the data eleunts above?
(1-10) Ci If you are unable to evaluate)

WA1 IY:__ APP3DM BY:_

Re-20



E OR DLE C
Fa Code: ReRAC.1

RB.UIR4ET ANALYSIS -Re RAM. 1 Re RAM. 2

Q3 sm 4 ReRAM. 3 ReRAM. 4'

I. illC iARY ICN:

1. Rcovery frm Impoper I put ta Os. cklist E
2. Rhcovery fro -'oalia Failure O0ecklist

3. Recovery fra ft-rdire Falts Owcklist

4. Recovery fro Device Error Cbeck-ist

II. ~fUIA ~~YWSum of Above Scores i

Cr t*ra Valuea No. of K i--

III. VALuATaIN EW2KSBCrI: %bat is yow evaluation of the
reviewed Vro ucts on the mtrics above?
(1-10)_ (0 If you are unable to evaluate)

4i

P rnBY:______ APP BY:_ _____

Re-21



ACCURACY
Pam Code: ReRAC. 2

LIFE FEEZ D.S CS):
REUIRM r ANALYSIS ReRAM. 5

mmmE

I. METRIC S34ARY 1-ECTION:

1. Accuracy iecklitE

Sm of Above Scores
C€it6ria VaU -NO. O f trics

III. EVAWT7ION 1MVR TICN: That is yur evaluation of the
revimM4 products bs an the me~trics abow?
(1-10)_ ( If you are uable to evaluate)

DA1M BY:______ APHO3 BY:_ _____

Re-22
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RELIABILITY
pom Coda: ReRAF. 1

RECMIMEfl ANALYSIS ReRAC. 1 ReRAC. 2

1. Erroz TolernceE

2. Accmcy E

II. PC1~ ~CrI~q arn of Abov Scwres
Factor Vabm No rof Ct HtRia

III. WAWAXICI ERpCYIO4: *sjt is yaw e~valuation of the
reviewed prodUCtsha" an the criteria above?

(1-1) CDif you are unable te evaluate)

IWAM BY:______ APFDM BY:_ _____

Re -23



Cmlete this swc atifarepicto oWAIf ti e f okhes sapo
priate tdm products of Al, A2, 31ia B2 tiae. f~kbet sapo

Data Anwrof Data
Mem Data M) mtrc Crteria Factor

_ _ __e Elemen Score fCt= SCore

14

9-

10

Date____

Omplete this score chart i a second application of this set of worksheets is

appoprateforupdte hm ro~-tsof Ai, A20 33. an 32 are available.

Data /Aser of Data
=I Data EJOMmeric Criteria Factor

MUW A a scr S= SwmT

14

Re -24



MUMO TOLERANCE COIJTROL CMISr
or Code: RPEM.1

LUE CYZ PWM:
PRELIMINARY DESIGN

I. &TA WLLECFIG _.p_ crI: S

1.0 Cental Crol (31)

1.1 Is CODORTU procSSiAg centrally
cinslled?

Yes - 1, No a 0

Z.o Eror .Fi ble and P.ocessag Cinnd (32)

2.1 amber of errors that are artatmii-
cally bypassed wAhe prcessw g

2.2 amber of error coaditias .are re--ntse by the systm-

ii. iXC E

III. WVMALUATION --t-CTCI: Mat is yaw evaluation of the
rlond the data elements above?
(1-10).. (0 If yu are ucable to evaluate)

IV. DOWM'S CM44M:

PWAFM NY: A BY: ...

Re-2S
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RECOVERY FROM HARDWARE FAULTS CHEMO.IST
FPo Code: ReP14.2

LMCYCLE PHASE: SOJRM(S):
PRELIMINARY DESIGN

Q3 SYSmm NAME: ___

C] m Mm

I. DATA COLLEMCION OIroN:

1.0 Provisions of Recovery from Hardware Faults (33)

1.1 Are provisions for recovery frog

Yes 1 1, No = 0

Ii. mImC -13JS ECTION:

SSu of Above ScoresVahm •No. of Data Met

III. ELV ATION 1]ICUSBUIC : *at is ymw @valiaima of the
rv 2 produbc s an the data elemit above?
(1-10)_ (0 If you are unable to evluate)

IV. I6P!CY'S COMM:
p

FDAIA _B: __AP M BY:

Re-26
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RJEaW FF04 DEVICE R )R CMI.IS
P= Code: RePlM. 3

LIECYa~E PHAE: Som-CS):
PRELIMINARY DESIGN

C3 SISMlb34 NAM

I. DATlA ILCMI' ICON: Scm

1.0 Provisions of Rcovew fram Device Errors (34)

1.1 Are provisions for recovery from
device errors provided?
Yes - 1, No 0

ii. tNMRI¢ BMW: Sun of Above Scores
me~cValue- No. of IW Em

III. VAL7IC ICPMUMBCTION: *mt is ymw evaluation of the
5Re proactse an the data elemts above?
(1-10)_ CO If ya we unable to evaluate)

rV. nomkaS Cmm :

B* PAPA.M N:_ __ 1 MY:_

Re-27
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iII

DESIGN STRUCI R MEASUE m Code:

LIFE CYLE PHAE: SO CS):
PRELII Y DESIGN

SYM Me:

I. DATA aECTix 1RSEE CION:

1.0 Hierarchical Strucure (35)

1.1 Is a hierarchical chartpovided
which identifies all modules in
the systm? MNE
Yes - 1, No - 0

2.0 Module Independence (36)

2.1 Is the module independent of the
source of the input or the desti-
nation of the outpt?
Yes - 1, No - 0

3.0 Size of Data Base (70)

3.1 Number of unique data items in data

Score 1 -l.

1I. I 'MIC ,CE

Sum of Above Scores
Mtric Value - No. of Data Elemnts

III. EVALUATION EMUM ON: Mat is yaw evaluation of the
rzeved4 proM bsec on the metrics above?
(1-10)- (0 If you are uable to evaluate)

IV. MRSEM S COM :

FWAR BY: __ ___ BY:

Re-28
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PouF Code: RePDC.1

LIFE YCLE HASE:SWRMCS):
PEIMINARY DESIGN R&M. 1 RePtt4.2

s y RePEIJ. 3

I. MEI'RIC SUMMARY K ,OIC:

1. Error Tolerance Control Checklist

2. Recovery from-Hmrdwe Faults Checklist

3. Recovery from Device Error Checklist

Sm of Above Score
CrltOrig V&1Ue No. of Metrics

III. EALUATION Thati(i : is yaw evl ion of the
R75M proxts MR n the m= saoe

(1-10)_ ( If you are uiable to evaluamte)

PlAM BY:, , _ _ AM BY:
DM~'P: ... , DM, :.. .

Re-29
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I j

SIMPLICITY
Fom Code: RePDC.2

LIECC2 PHASE: Som1RE(S):
PRELIMINARY DESIGN RePW. 4

Q S=34 X"__

I. METRIC SM4ARY 1 EcrI: SCORE

1. Design Structure Measure

II. DIA ORICTIN:
Sun of Above Scores

Critelra Value No. of Mtri

III. EVATION WOPJ( HCTION: That is ymw evaluation of the
revlemd FROdcs oased an the uutrics above?
(1-10)_ C If you are umable to evaluate)

PRAM BY: _ _ _ _ _ BY:

DATE : DAM

Re-30
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RELIABILITY

Fom Code: RePDF.1

PRELIMINARY DESIGN RePDC. 1 RePDC. 2

I. CITERIA RMARY O~~IN:

1. Error Tolerance
2. Simplicity

Sum of Above Scores [
Factor Value No. 'of Urtife

III. EVALLWAICON WR €ECN: 'What is yow evaluation of the
iieviewd pro=Uct Waed on the criteria above?
(C-10) If you are unable to evaluate)

FWAM 3Y: __ __ __ __ BY:

DA TE: , M :

Re-31
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RELIABILITY

Coirp1ete thi.s score chart if an application of this set of worksheets is appro-
priate when products of 33 and C in Analysis Phase become available.

Data Answer of Data
Elemet Data Elnt Metric criteria Factor
Number_ Element_ score Score score Score

32

34

3S

36

70

FIRST !MfASURENT Date_________
Complete this score chart if application of this set of worksheets is appro-
?riate for update when products of Cl, C2 in Design Phase are availabile.

Data Answer of Data
Eeet Data El Ink Metric Criteria Factor
Nuber lement Score Score Score Score

31

32

36

70

SBC4D MEASRBO T Date________

Re- 32



RE.LIAILIY
Coplete this score chairt if application of this set of worksheets is appropriate
ior update wren pro~ucts of Al, AZ and B-D1 in Test and Integration -'hase arcavailaible.
Data *asir of Data

Element Data Elemnt Metric Criteria Factor
Number__ Element_ Scars Score Score Score

32

33

34

36

70

TIRDE) aSjpUREM Date_ _____

Cw~lete this score chart if application of this set of worksheets; is appro-
priate for update %hen products of Al, A2 and B-Dl in Test and Integration
Ph~ase are available.

Data Awerof Data
ElIData Elim t metric Criteria Factor

Number lament score Score Score Score

31

32

33

34

35

36

70

FORTH MEASUREMETT Date__ _ _

Re -33



ERROR TOLERANCE CONTROL CECKIIST *

Pom Code: ReDr.I

LMCCLE PHASE. SOURMS):
DETAIL DESIGN

I. DATA CLlECTION SCOPEION:

1.0 Detected Error Condition (72)

1.1 When an error condition is detected,
is it passed to the calling module? E
Yes 1, No - 0

II. ERIC 1 0ETIN:
II. MR Sim of Above Scores E
Mbt-ic Vale No . of Lata men ts

III. EVALUATION R CN: Mat is your evaluation of the
reviewed products ba3ed on the data elments above?
(1-10)_ CO If you are uable to evaluate)

IV. IP CR'S COM :

PRWAJM BY:,_. APPM BY: __

Re -34
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RECOVERY FROM IMPROPER INPUT DATA CHEMLIST
Po= Code: ReDf.2

CYCE MASE: sot (S):
DETAIL DESIGN

• " NAM:

I. DATA COLLECTION : ro:

1.0 Value of Irant Rmanes (74)
1.1 Are values of inputs range tested? YN

Yes - i, No a 0

2.0 Redundant Izqmt Data (7S)
2.1 Are conflicting requests md illegal

cmbinatim identified md checked?
Yes - 1, No a 0

3.0 Sufficieny of Izwt Data (76)
3.1 Is there a check to see if all

necessary data is available before
processing begins?
Yes - 1, No=0

4.0 Inu Chckn (77)

4.1 Is all inut ch cked, reporting all
errors, before processing beginas?

Yes - 1, No * 0

II. .MMTIC WOR) ON:
Sum of Above ScoresMetri.c Value m No. of Data Ere-wts I.-

III. VAWLtAlT wRKSLc'rIGp : iat is your evaluation of the
treed products a8' n the data eiments above?
(1-10)_ (0 If you are unable to evaluate)

IV. 6 -ECM'S COMt :

P : __APPROVED Y

Re-35



RBCERY FRCN acPUrATIONAL UAILRES CIEMIST
Por Cod: ReDNII.3

DETAIL DESIGN

ISYSI_

I. DATA COLLEC 0ICN SmcroK

1.0 aM Test for Low and Multiple Trowfoz.
Paraeters (78)

1.1 Are loop and ultipe transfer izdw
paramters Z sted before mse?

Yes = 1, No a 0 E
2.0 Subscript Ocking (79)

2.1 Are subscript values r=g tested
before use?

Yes - 1, No,-0

3.1 Is output chcked for reasonableas
1 pocessi continuesi

Yes- 1, No- 0 7

i II. ,,IyETRIC 1 R .iSt of Above Scores

Metric VLuW No. oF Data ements _

III. EVAULUTION tKCS;CTIOI: *iht is yow evaluation of the
reviewed WMEodus baed on the data elemnts above?
(1-10). (0 If you are umable to evaluate)

PARED BY:___________ APPFCV BY:_________
DATE.: , , , .. . D M :"... . ..

Re-36



.o=n Code: ReU1.4

CLE PI.A: 3 0CS):
DETAIL DESIGN

C3 Sam1I NAM:

I ~ A~ I ~ ~ RC I'i

I. CDZr E~. € ]cLMONz:

1.0 Sufficiency of mu.rical- thods (73)

1.1 Ha the nmrical temiques bei
used in an algorithm been analye
with regards to acairacy rsqxirioeuits?

Yes -1, No 0 E

. ~II. IwwP C I-1 TOH
Sum of Above Scores

Metric Valte No. of Data Eaet

III. WALIMON -0R138MON: ybat is y= evaluation of the
revww PE M baed n the data elemets above?

(1-10) (0 If you are unable to evaluate)

P l A BY: . APPV BY:

Re-37



LIEC= PFwA.U: SmX (S): !CeR,DETAIL DESIGN

I. DATA CLECTICN IEc'Q':I

1.0 Data ad Cntrol Flow CmZ1 LtY (81)

1.1 what is the am of tl hm=1r of
decision ponIts, subdecisimo points,
clitimal branches mad nCmondi-
tioa branches?

Score~ 14 +

iI. MURC Tm
Sum of Above Scores

?.tric Valui No'. of Data ements ..

III. WVA XI.4 1CRPKMS C1"T : *At is YOW ealuation Of the
renvewd proaucts Res" on the data elimnts abmve?
(1-10) (0 If you are unable to evalUate)

IV. UK #1 S CofemTS

iRA Ii APPR i I i:______

0..

DM:AIK DM:: +,

+ P~Re- 38 '



DESIGN STRtTUREM F=om Code: R..6

LM C=S PIAM: SC] :S) :
DEAIL DESIGN

QSma

. DATA DLLBCrM I
1.0

Processint (5Z)

1.1 I the niodule of kwledge

Yes a 1, No,,0
2.0 Entrace amd Ekit of the Nodule (83)

2.1 Number of entr "ces into mdules.
2.2 Number o xJ kits fr o e

3.0 Decitc TI =1 csign

3.1 Does each odule d scritian ii nclude
input, outpu, processing arA limitations?
Yes -1,No* 0

I. ERC. SfStu of Above Scores

Me-r-c Value o. of ata lements

III. EN IO 4 38* t is ymw evaluation of thervw product~s bame on the daza elesowts above?

(1-10)_ (P If you are unable to evaluate)

PN BY:____..... . : ......

Re -39



ERROR TOLERANCE

Re I• Ul |.

i --. i.l3

1.o E l Co:or

LUZ CYCLE PHASE: ofCE oI Sr
IDWL, DESIGN , AlXM.1 PeIM.2 -

I. ,,UIM c : tN4soY .S Oot

1. Error Toleranc Coutrsol Checlis

2. Reovr fro Iqor Iqs Dat awocklit-

3. Recovery fromim Failue ackist

-I. CaRMOM, 111 c :
Criera Vlu Sun of Above Score. '
Crltm-ia V o . of Nietri.s

III. EVAL , TICK CI Ma: t is your evaluation of.th
review proms bs an te mtrics above?
(1-10)_ ( If you are uable to evalmte)

FWPARM BY: __ _ __APPIOM BY:_______

Re-40



ACCURACY
Fam Code: R.DDC. 2

LMC=Z PHAS: SWRM(S):
DETAIL DESIGN REIMS.4

Q3 S!S13 NMl:_____

I. METRIC SL14A RIECT'ICO4:

1. Akuracy Oocklist

-IL C~wJAWCSum off Above Scores ]
Criteria Value -N4. of MetricIs

III. ALAMOATIQ4 CTI C: *at is your evaluation of the
Revlm . products a tn t -erics above?
C1-10) (P If you m unable to evaluate)

PWA NY:__ _ _ APM Y:

Re-41
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SIMPLICITY
P= Code: ReDDC. 3

L CYM PHASE: SMC ,(S):
DETAIL DESIGN ROM. 6 ReMS4.S

3 SYS:4 NAM:

O~sm_ __ _

I . t.EWRC SJ44ARY WORXECI't:

1. Cmplelxity Measure

2. Design Structure Measure E

sum of Above Score.,Crj rU Value No. of NoffIcs

III. LVAMMUO4 VRVcrIC1: lmut is yaw evaluatio of the
reiee 1"5sd on the metrics above?
C(-I0) . Ci If you are unable to evaluate)

PREF 3Y:__ APPO BY:

Re -42



RELIABILITY
FaM Coda: IRDDF.1

C E PHA: som s:
DETAIL DESIGN ReDDC.1 ReDDC.2

Qasrsram ReDDC. 3

I. CUTE=lSI RY m MON:

1. Error Tolerue

2. Accuracy
3. Simplicity

ii. FA=II ma ,€ram: Sum of Above Scores
Pator Value N io. of Criteria

III. EAAI c €r : *at is yaw evaluation of the
TGU~ oTO=bae n the criteria above?
(1-1O)._ ( If yc-i are unable to evaluate)

PIM NY: ______ BY:

Re-43



RELIABILITY

CMilete this score chart if application of this set of wiorksheets is appro
priate when products of Al, A2, A3, A4, B and D in Design Phase becameIl
available.

Data Ausrmr of Data
Elam= Data MAOt metric criteria Factor
Nmber Elwt core. Score ScoM Score

72

74

75

76

77

78

79

80

82

FIVWAA*TDate________

Re -44
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Rm..IABILIM

Ca~1ete this score chart if application of this set of workshts is appopTr.ate vihe produ~csts of C 3z Coding and acb=u Phase is available.

Data Answvr of Data
Eeet Data Element metric criteria FactorNumber Element Score Score ScooreScr

72

74

7S

76

77

718

79

so

81

-- M 1EAJR34 Date____

Re -45



RILIABILMI

Cmlete, this score chart if a third apioni of this set of iiorksbeets is
appropriate for xIdate wAm products of I-D3, B-D4 it Test and D1ntetim
phase becam available.

Data AASWrT Of Data
Elmet Data Elemnt metric criteria Factor

Amuber Elemnt score -co -CT cr

72

74

75

76

77

78

79

8o

82

83

D7RD MEAMW Date_ ___

Re -46



ERRR TOlLERANCE CHECKLIST Pr oe I4.

I. DAINPLMEcrAIONaK~cIN

1.0 Detected Error Condition (72)

1.1 When i error cendition is detected,
is it passed to the calling module? F7

Y 1, Nop 0~

Sum of Above Scores
Metric Value No of Dat Elmet

III. EVALUAnT1G WORTSCIC-N: NMza is yuir evaluation of the
revlwed n the data eleints aboe?

Cl-OL....~CPIfyu we unable to evaluate)

FWA BY:____________ AP9IYM BY:_____________

Re -47



RECDVERY FRCM UVROIER INPTU DATA CHECKLIST

LM Cf P)ASE . ,.

0

I. Al TA CmLLEClIG] S

1.0 Value of IMt Ranes (74)
1.1 Are values of irputs range tested?

Yes - 1, No a 0
2.0 Red~mdmnt Input Data (75)

2.1 Are conflicting requests and illegal
cmbinations identified and checked? N
Yes - 1, No a 0

3.0 SufficiernCY of Input Data (76)
3.1 Is there a check to see if all

necessary data is available before
Processing begins? R
Yes-1, No - 0

4.0 Iu Chckn (77)

4.1 Is all irput checked, reporting all
errors, before processing beginss?

Yes -1, No- 0[7

Mmtzic .:Sum of Above Scores

MHt'€ VLhM ,, No. of Isa-alemnmts

III. EVALAMON WRKC1O=: What is yaw evulustion of the
rv W pro on the data elemt above?
(1-10)_ ( If you are unable to evalmte)

rV. D..B= S s'T

WAa BY: APPWC BY:

Re-48



RECOVERY FROM 3PUrATIONAL FAILURES ECKLIST
Forn Code: ReId.3

L CYW PHAM: saRa(s):
IMPBW4 ATION

Q3 S ____

1.0 !w Test for Loop and Multiple Transfer
In=Parmeters L73)

1.1 Are loop and multiple transfer index
parameters rage tested before use?
Yes " 1, No = 0

2.0 Subscript CLi C79)
2.1 Are subscript values range tested

before use?
Yes - 1, Noa 0

3.0 gg Chld (80).
?.l Is output checked for reasonable-

nss before processing conttnams?

Yes -. 1, No 0

II. N: of Above Scores EfticI Vl= No. of Data Elemmts ---

III. WA ION WOR CrMa4: *Ast is you evaluatom of the
riew Procts base on the data elownts above?
(1-10) If you are Iuable to evaluate)

IV. DwDmCl'S M4sUITS:

WA SY: AW BY:_____

Re -49
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ACCURACY CHECKLIST
Po-a Code: ReI4.4

IMPLE ON

I. DATA COLLECTION WORKS:EMCON:

1.0 EXOu i€ outpt (133)

1.1 During 2Wcti f are outputs with
accuracy tolerance?

Yes 1, NO 0

II. . MIlC WOJM] C:
&m of Above ScoresMeticVaue No. of Data . MFn'c

III. EVALUATIC4 C : mat is y=u evaluation of the
r@VUW d ba!"4 on the da&u elemnts above?
(1-10). (0 If you are unable to evaluate)

IV, DGVB6 T'S C004.e S:

PWIA BY:_ AWVD BY:__

DATE: DMl:• ,

Re- SO

...... ...... . ....



S_ DDESIGN STR4IC MEASURE
• "Form Code: Re IW.5

Im . am cog-eCTON EMroIN: samI

1.0 Entrance and Exit of oe Aboe So3)

1.1 Numer of eVal int nmodule.
1.2 Number of exits from modle.

iII. MELfIwC '01 .CIN:
Suia of Above Scores I''

. N~Mstr.c Val,,, W . of Ma memnts __

III. EVAL1MAIG WORSEM I(O: Wt is aw evaluatii of the
reviewe prouicts a n the data elemnts above?
(1-10) ( If m are unable to ev ate)

IV. IS CC*O'S :

PRWAF BY: APPDM BY:
DAeTE: , ,DAn:.

Re-51
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C4OPLEXIY MEASURE
Form Code: RflDN.6

LM C1 ROMA: SOMMRCM:

I.IN

1.0 Data nd Control low Conleric, (81)

1.1 What is the ma of the =Aar of
decision points, subdw-ision points,
conditional brnches and imcondi-
tinal bwrmshe ?

Score 1 + E-

La1

II. MEMtIC 11.COq: Su of Above Scores

Metric Value No. of 'Data Elements

III. UWNt is your evaluation of the
r w oan tPh data elemnts above?

(1-1)_ .. ( If you are unable to evaluate)

IV. D6FAM.'s CO ,IM:

PRDAPZ BY: _APPY BY:

Re-52
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CMING SIMPLICITY MEASURE
Pa,. Code: Re IMM. 7

LMCYCLE MSE: SOUCS):
IMPLE1fNATIO4

3 SYST'BN NAI:

I. DATA LLEMCI4 V 1J.FC N:

1.0 Negative Boolean or Ciamd Boole=

1.1 Number of negative or complicated
compound Boolean expressions.

1.2 Number of lines excluding comments.

2.0 Statement Labels (108)

2.1 Number of statmnt labels?
(Do not coumt forit statzs)

2.2 Number of lines excluding conments
(Executable statemenis)

Score - I- (r2.1 + F.2

3.0 Nes ng Level (109)

3.1 Maxiam nesting level?

Score - 1+ E1
4.0 Conditional Brances (110)

4.1 Number of conditional branches?

4.2 Number of executable statements?

Scre -~ E41 4.

PKPAZ BY: APPtV!) NY:

Re -53
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CODING SIMPLICITY MEASURE (Continued)
Fam Code: ReIMt.7

LIFE CYCLE PHASE:- Si (S):
IMPLEENATION

SYMB4 NAME :

SCORE

I. DATA coLLEcrioN wpimEcrION (continued):

5.0" Unconditional Branches (1i)

5.1 Nmber of uaccmditional branches.

5.2 Nmber of executable statt ms.

Score- 1 (U ] +

6.0 In and Out of Loops (112)

6.1 Number of ome entmce-/
one exit loops.

6.2 Total ANuber of loops. D
scoruj - +-- 6.

7.0 Loop Ine (11)

7.1 Nuber of loop indices that are
modified.

7.2 Total muber of loops.

Score i 7.1 + 7

PRA BY:_______ APP BY:_
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CODING SIMPLICITY MEASURE (Continued)
rom Code: RefM. l7

LnCYCE PmAS: SWRM CS):
IMPLBGNTATION

C] N : _ _

I. DATA COLLCrICN WOR1ECrICN (contiued);

8.0 odule Flow To to Bottam (11S)

8.1 Is flow top to bOttm?
(Ther should not be any bacward

Yes - 1, No = 0

9.0 iocal Variables (128)

9.1 Number* of local variables
9.2 Number of variables (local and global) _

score-aF9 + F-.

II. METRIC YRPKS crIOH: sum of Above Scores
Metric Value No. of Data Elements

III. SVALUXI'CN I =R, ECNIO4: *At is yow evaluation of the
rewvwed prTucts based on the data elemnts above?
(1-10) ( If you are unable to evaluate)

IV. C 'S at.UT:

PRAM BY:_ APP BY:_

ATE: D M ,

Re- 55



ERROR TOLERANCE
Fom Code: ReIMC.l

CYCLE PHASE: CS):
ImPLa4wrATION ReIM. 1 RaeIM4.2

E SYSM NAME:

C MSYS-M Re Il. 3

I. MEMIC SIM4ARY W1RmScrIoN:

1. Error Tolermace Checklist

2. Recovery from Improper Input Data Checklist

3. Recovery from CaMutational Failures Checklist E

Su of Above Scores -
Criter" Vale MNO. Of Netrics LU

III. EVALUATION WORKSECTION: What is yo= evaluatio of the
reviewed based on the metrics above?
(1-10)_ C If you are unable to evaluate)

PRW 3 BY: ApFa Y:

DM.T: ID ',

Re -56
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ForE Code: ReIl..2

LIFE CY PHASE: Sop(S):
DIEMWATION RalM4. 4

m NAE:

I. MERIC SU(:,4A.RY KR3CT

1. Accuracy Checklist

-II. C.rD.IA WORSE-N
Ci. Value W1 SLum of Above Scores fl
Critea Value "No. of Metrics

III. EVALUATION WRKSECNIQ: Vhat is yMw evaluation of the
eie prodcts o on the metrics above?

(1-10)_ (0 If you are unable to evaluate)

PWAM BY:__ BY:________

DIATE: ,,AM3

Re -57
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SIMPLICITY
Pou Code: Re IMC.3

LI CYERA: SOMMS):

IILEMENTTION Reim. 5 ReD4.6
SY] U NAME: __

Qslsmmm4 ReIM. 7

I. .EMIC S4 Uc N:

1. Design Structure Muasure

2. Complexity Measure

3. Coding Simplicity Measure

S. of Above Scores

01terls ~ Va= 0o.o Metrics;

III. EVAWAI,, WORO FI:ON: Mat is ymw evaluation of the
revimma prodUCt Su on the matrics above?
(1-10)_ C If you are unable to evalute)

AR3P. BY: _ _ __ BY: _

Re-58*
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Fom Code: ReIMF.1

LIFE CYCLE PHASE: ScMR CS):
IPLEfl'ATION ReIMC. 1 ReDC. 2

SSYSM N1I1E.3

I. CRTEI SUKA XE ON: S0

1. Error Tolerance

. Acacy

3. Siplicity

II. FACITVR 1RKCIO: Sum of Above Scores

Factor Value No. of Criteria-_._

III. EVALUATION WMRSTICN: Mat is yau evaluation of the

reviewed products based on the criteria abov?
1-10)__ C If you are unable to evaluate)

PWARED Y: __ APP!OD BY:

Re - 59



RELIABILMl
Coplete this score chart if application of this set of worksheets is appro-
priate for update when products of A and B in Coding and Checkout Phase are
availabla.

Data Answer of Data
Element Data Element Metric Criteria Factor
Nuhmber Element Score Score Score score

72

75

76

77

78L

79

80

81

106

109

109

Re-60



Conplete this score chart if application of this sot of workheets is appro-
priate when~ pro&xts of B-D2 in~ Test arAd Integration Phase is available.

D~ata Answer of Data
Elot Data Mmn meitric Criteria Factor

Nwube? moment Score Score score Score

72

74

75

76

.77

109

113

126~N ~"=f~~ Date______

Re61



Complete this score chart if application of this set of workshets IS EApp
priate when products of B-D2 in Test ard Integration phas is available.

Data Answer of Data
Elw lnt Data E.e=Mt metric Criteria Factor
Nwit)er Element score Score- Score Score

72

74

75

76

77

78

-79'

80

106

108

109

~110

Re -62____________i
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INTRODUCTION AND INSTRUCTIONS

FOR

EFFICIENCY MODULE

INTRODUCTION TO EFFICIENCY

The Quality Factor Efficiency represents a measure of the

amount of computing resources and code required by a program to

perform a function. FIGURES Ef 1 through EF 4 represent the

hierarchy of Metric, Criteria and Quality Factor worksheets

associated with Efficiency in Requirements Analysis, Preliminary

Design, Detailed Design and Implementation phases of the Soft-

ware Development Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-
sists of Metric worksheets, Criteria worksheets, a Factor
worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS
One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

iI

Ef-1
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However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life
Cycle products. Usually the worksheets will be applied
sequentially, except for updates.

These instructions show when the Efficiency work-
sheet sets and Score Charts are applied during the Computer
Program Life Cycle. The Product Code referred to on the
Score Charts is the code defined in the ESD Guidebook Series,
Software Acquisition Management Guidebook, Life Cycle Events
and reillustrated in the General Instructions. The Product
Tables map the ESD Computer Program Life Cycle Products to
the Metric Worksheets. The balance of these instructions are
step-by-step procedures for completing the worksheets and
score chart summaries.

Ef-2



EFFICIENCY QMAITY FACrM

Emsicny

RBQUIRll*TS M.ETRIC
CHEIST

FIGURE Ef-1
REQUIRENENTS ANALYSIS WORKSHEET HIERARCHY

SMAGEFGUR Ef-2K CRTEI
ERELIMINARY EESFFICIENECHIRACH
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EFFICIECY QUALITY FACTOR

E)wCrIcti CRITERIA

FIGURA Ef-3
DETAILED DRSIbN WORXSHEET HIERARCHY

EFFCINCYQULM AC

SMPAIGUR Ef-4TIG
EFFICIENCYO EFFICIENCY CRIRAERIA

SMRAG rTERATMDAI9

FIUEEf-4
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

* (2.2) Preliminary Design

(2.3) Detail Design

Stp(2.4) Implementation

Stp3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

Ef-5



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Ef -6



(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6- FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in. the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answeir the Evaluation Worksection - evaluate
the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Ef -7
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STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update sco~res.

Ef -8



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,
you must apply some worksheets more than once in the Com-'

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set)

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets
in the Life Cycle.

When applying any worksheet, in order to record

scores you must-.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, .the first Score Chart (labeled PIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, a 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Ef-9



Once you have finished scoring a Worksheet set and
located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to
the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its
corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from
the Metric Worksection of a Metric Worksheet. Trans-
fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from
the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Ef-IO
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Step 4 -FACTOR SCORE

Each box in this column represents the score

from the Factor Worksection of a Quality Factor

Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-

pact form.



- NTMO PORTRADE- INrTAL
A3J'1WITCATED A~IT1CATED MI.TI'

PRCDUCI OFF SYST34 DEE r HIGER DRAFT ANDSSPE, SPEC LEL PRMClXJcT CTION
REPCR PTSSI¢II

SPEC y EPNS

SETr RBRBJIWS RLW
V BE ANALYSIS DESIGN

APPLIEDWUME

SD 'P]UiCTS FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation a Segment Specification (if any)

* Product B.1 - Authenticated Development Specification for
each CPCI

* Product B.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

" Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Ef-12
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RIFC- DE- PRELDI- CR
TIra TAME) DATA ALGO- NARY MT&S SYSTB4 PRELIM.

PaUTS FLOW FL40K RFW4A Rrl14 PIRJXJT ACTrCN SBG- CPCI
am= CY DESC. DESC. DESC. I M 11HM TEST

RES- TEST PRO-
I PLANS CERES

_as DETAIED otsIGN PREIINARY
I T DESI(N

ESD PROtIIJCS FOR EIN PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts

• Product A.3: Data format descriptions
* Product A.4: Descriptions of algorithms not

previously prescribed

• Product B. : Preliminary Product Specifications,
including the above

* Product V. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

e Product C.l: System, Segment and CPCI
Test Plans

e Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questlons, other

contractor-supplied information should be searched.

Ef -13



PPuCM CODE ALTqEM PPJMUCT SPECS

WOP r TMhWJ4ATION DETAIL DESIGN
SET TO BE WOiEEM M MM "JE)

APPLIED

ESD PRODUCIS FOR WODING AND (]ECKING PHASE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for Update as

.v the following types of products become available. See

note below.

. Product C. - Altered Product Specifications,
including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ef-14
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II

PDIAL I D," 4lIF4 HIGH
PMV=S c:a YIS 4 TEST CI: PN3:XJ: LEVEL

WL LBON- MrfunmM

ESD PRODUCIS FOR TEST AND

INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See

note below.

A
0 Froduct 1: Final CPCI Test Procedures
* Product 2: Segment (if any) and system-level

Test Procedures

B-D
e -roduct 1: Test Reports

Apply the Implementation Worksheets for Update
as the following types of products become available. See

note below.

B-D
9 "roduct 2: Computer Program Coding Changes

Apply the Detailed Design Worksheets for Update as the
following types of products become available. See note.

B-D
e "-Froduct 3: Modified Pvodut Specification

e Product 4: Possible high-level specification,
10~ and changes..

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ef-lS



PEROANCE RBQUIRfl4WrS GEcl.ISr
Form Code:_fA.

LIECYCE PHAM: S(JR CS):
RBQUIROUS ANALYSIS

I. DATA CLLEM~ON 1MMCN: O

1.0 Perfor-awe Ptagirxzits (26)

1.1 Have perfoTxmnicO reqwiniits (stor-
age inrd Ttm tim) been idmtified in 7

tepamqurulunts Analysis Phase for
the fiinction to be perfoziud?

Yes 1, No O

Metic alu a Su of Above Scores

M~trc vlue No.of Data Elements

III III. EVAUIATICN WR[SEcrON: What is yaw evaluation of the
reneed produ baWe an the data elmwnts abov?

(1-10) (P If you are unable to evaluate)

IV. IaPECMR S cM4EMr:

PPDAP NY:_ _ _ _ _ _ APPR(NM BY:_ _ _ _ _ _

Ef -16



EXCuriON EFFICIMCY
o C&ode: EfRAC.1

LIFECYM2 PHASE: S:XRCS :
REQIIR TS ANALYSIS EfRAM. 1

SM4

I. MUMIC R R W R) MTION:
1. Performance Requirements Checklist

•-II. (3!RIA WO) ON:
Sm of Above Score s

Criteria V*1u9 - No. of WtriCS

III. EVALUAXIN WM()RKSEION: What is y u evaluation of thereviewed pro&t bas on the metrics above?
(1-10)_ ( If you are unable to evaluate)

PRDAR BY: _APPTOYD BY:

Ef-17



EFFICIECY "
_____________________________Pam Code: EfWAF1

LIECYCE PHASE: S(JRMCS):
RhUIRM4NM ANALYSIS EfRAC. 1

I. CRITUIA SUU " WKS N: SCONE

1. Execution Efficiency

ri. FACOR WO .rME CK:
Factor Sum of Above ScoresoValue No. of Criteria

III. EVALUATION ORUSElON: What is your evaluation of the
reviewed products based on the criteria above?
(1-10)_ ( If you are unable to evaluate)

PDAM BY: _ _ _APPVDM BY:
D~ATE: ,DM:

Ef -18
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Coillete this score chart if an application of this set of wiorksbeet is appro-
priate when products of Al, A2, B1 and B2 in Analysis phase bercn available:

Data Answer of Data
Element Data Eleant Metric Criteria Factor
Number Element Score Score Score Score

FnRW MEASR14T Date________

Complete this score chart if a second application of this set of wiorksheets, is
appropriate for u~pdate when products of Al, A2, Bl and 32 in analysis phase
are available:

Data Answer of Data
Element Data Element Metric Criteria Factor
Number Element Score Score Score ________

SECOD ?'EASIUR36MET Date________

Ef -19



STORAGE EFFICIENCY MEASURE
LoF Cod: PfH.E:

PRELIMINARY DESIGN

0- SYSI~ NAM:

I. DATA COLLECTION WORKSECrTION:

1.0 Storage Allocation Requirements (38)

1. 1 Are storage requirements alloca- r--ted to design?

Yes - 1, No a 0

2.0 Use of Virtual Storage (39)

2.1 Are virtual storage facilities
used? N

Yes - 1, No a 0

II. .MEIRIC WORISECICN:
Metric Value Sum of Above Scores Li

No. of Data hlements

&-.;II. EVALUATION 1WORKCTION: What is your evaluation of the
reviewed products baed on the data elments above?
(1-10) _ ( £If you are unable to evaluate)

IV. INSPECIO'S CaRr :

PRWAR BY:______ APPRM BY:_ _____

D__TE: WEA,:

Ef -20



DATA USAGE MEASURE FO= Code: EfPI M.2
CYL PHA: sot Cs):

PRELIMINARY DESIGN

I. DATA COLLECTICN ECrION: SC

1.0 Data Efficigy (43)

1.1 On this level, have the data
base or the files been organized
for efficient processing? E
Yes = 1, No = 0

II. NERIC WORXSEFICN: SLn of Above Scores

Metric Value No. of Data Elements F"I

III. EVALUAfIOC WORKSECTIN: What is your evaluation of the
reviewed product based on the data elemnts above?
(1-10)_ (0 If you are unable to evaluate)

IV. I]NSPECR'S ICO*ENT:

IPAP BY: _ __ APPV BY:

1DATE:___

Ef -21



ITEATIVE PROCSSING MEASURE
Form Cod.l: EfPTJ.3

LinE CYCLE PHAE: sOLm(s):
PRELIMINARY DESIGN

SSYS734 NM:__

I. CLLECTION IO CrICK:

1.0 Data P = ()

1.1 on this level, is data
packine used?

Yes a 1, No a 0

II. METNRIC WOUSFECTIONq: Sun of Above Scores

Metric Value - No. of Data 1eimnts

III. EVALUATIN WORKSECrICN: *At is yaw evua tio of the
rev'ewed products bd an the data elemints abov,?
(1-10) (0 If you are unable to evaluate)

IV. DspE 'S Co4en:

ARD iT: __ _ _ _ _ BY:

DXE _ __ __ _

Ef -22



- ~STORAGE EFFICIECY fD.p= o& x: EigPDC.1

LF CCLE2 PHASE::
PRELIM1NARY DESIGN EfPtt.1

I. EMTRIC M4ARY W1RiSMON: SOU

1. Storage Efficiency Measure.

i

4 _

• U. C~RI"MIA WOR]3CTON:
Sum of Above Scores

C -iteria Value No. of Metrics F

III. EVALUATION WOPRKSETI4: Wat is ymw evaluation of thebased th ri mlzircsbo
rviewed pridct an the tri above?
(1-10)- ( If you are unable to evaluate)

, P WAWR BY: __ APP BY:

AEf -23
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Q -~E _ _ _ _ _ _ _ _ _ _ _ _ _ _

IXCrI~rloN EFFCIINCY
For f-&: E2P4.2

PRELIMINARY DESIG itM.2 EfP1.3

1. Iterative Processing Measure "

Z. Dat~a Usage Measure -.

Crieri VaueSum of Above Scores '
Cr 1m- Va~e. No'. of Metrics

III. EVAIIIUTION WOMECNC: Mt is yaw evalut ion ofth
reU pro=5sed on the mtris abmmv?
(1-10).-._( If you are unable to evil .mte)

IPAW BrY: APFD If:

i Ef-24



EFFICICYe: EfPDF.l

L C1E PHASE: Sota S):
PRELINARY DESIGN EfP. 1 EfDC. 2

= StSM NAM:.

I. CUM S.INMAR% WORSEMTON: SR

1. Storage Efficiency

2. Exe=ion Efficiency

IT. FAC1CR WORIC ON:
Sum of Above Scores --Pactor Valu No. of Criteria

III. WVALUATIOi WORKrIECN: Mat is your evaluation of the
reviewed products as on the criteria above?
(1-10)_ C If you are unable to evaluate)

RPAMD BY:_ APFY BY:

i~~ f - 2 5
.- __ ___-__ __



EMFCIE4CY

Clete this score chart if application of this set of worksheets is appro
priate when products of B3, and C in analysis phase are available.

Data Answer of Data
Element Data Element Metric Criteria Facto
JNinber Element Score Score Score Score

39

43

44

FIRST MESR3i Date_______

Cauplete this score chart if application of this set of Worksheets is appro-
priate for uzpdate when products of C1 and C2 in Design Phase are available.

Data Answer of Data
Element Data Element Metric Criteria Factor
?k.nber Element Score Score Score Score

39

43

44

SEC='J MEASURMENT Date________

Ef-26



EFFICINC

Complete this score chart if a third application of this set of worksheets isamprpriate, for update when products of Al, A2, and B-Dl in Test and Integra-tion Phase are availab~le.

Data Answer of Data
Element Data Elemnt metric Criteria Factor
Njuober Element Score score score Score

38

39-

43

7HOM EASUR94E~r Date________

Comiplete this socre chart if a Fourth application of this set of worksheets isappropriate frwhen proucs of Al, AZ and B-Dl ini Test and Integration
phase awe avaiar-

Data Awer of Data
Element Data Element Metric Criteria Factor
Nwnaber Element Score Score Score Score

38

39

43-

44

FOUTIH EASRNCE'T Date_ ___

Ef-27



DATA USAGE MEAS-

LIECYCEP : PH.CS:
DETAIL DESIGN

C3 SYSMN Noe:_

I. DATA (MLLECTON WOPJSCTION: SCm

1.0 Data Efficiency (43)

1.1 On this level, is the data in-
dexed or referenced efficiently?

Yes 1, No 0

II. M~MIC IWRS=CrI:
Sum of Above Scores F7?et"ic Value -No. of Data Elements

III. EVALUATIN WO KSECrIO: Wbat is your evaluation of the
reviewed products based on the data elements above?
(1-10)- (0 If you are unable to evaluate)

IV. IC 'S COH~T:

PMEPARW BY: .. APR BY:

DMT: , M :

Ef-28
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PDW(ANC REIR~S GEIaaSr
F0U Code: EEDDl.2

L CYE PHWa: SWRCE(s):
DETAIL DESIGN

V 0 SYS791 NAME:_______

I. DATA COLLECTION W 1KECrON:

1.0 Performmice ROquir=Uu (26)

1.1 Are specific perforuwme require-
ments allocated to this module in
the Design Phase?

Yes - 1, No- 2

II. .TRC WORKS=LN
Sum of Above ScoresMetic Value -No.' of Data Emm-nts I_.

III. EALUAnON KOKBCN: What is Your evaluation of the
r e o ed on the data elments above?

(1-10) C If you are unaable to evaluate)

IV. DIW= 'S CasamTS:

PREARE BY: _APP BY:

Ef-29



ITERATIVE PROCESSING MEASURE'
M Code: EfDD . 3

LIFCYL PHASE: SWRMCS):
DETAIL DESIQ

SYSm NME:___

I. DATA (OLLEMMWON 1RKC ON: S4:

1.0 Non-Loop Dependent Coumations Kept Out of Loop (100)

1.1 Hw my nim-loop functims are kept
out of loops?

1.2 Total muber of loop statemnmts.

Score-1.1 -12
2.0 Data Packing (44)

2.1 On this level, is bit/byte
packing/unpacking kept out of loops'? XJ

II. M rIC WJS.ECrICN:
Sum of Above Scores

etric Value -No. of Data Elements

III. EVAUT !R M : hat is ymn" OW uation of the
revi aRUM m ase n the data elements above?
(1-10)- (0 If you are unable to evaluate)

IV. DSPBCIM 'S 4OMTS:

PRAZ BY: __ _ _ _ _ BY:

Ef-30



EMXCrTWION EFFICIINCY

Fom Code: EfDDC,1

LCY=Z PHASE: M E()
DETAIL DESIGN EFDIl. 2 EfMM. 3

QSmsysm EfDOt4.

I. t'ETRC SM4ARY 1WRMECTIN:

1. Data Usage lM-e E T

2. Perforimice Rsquiruinnt ChecklistE

3. Iterative Processing Measure

Stua of Above Scores r
Criteria Valu ONo. of Metrics

III. EVALU&I[Q WOR[SEMONa: What is your evaluation of the
reviewed products as'n themeutrics, above?
(1-10)_ (0 If you are uable to evaluate)

BY:______ AP 3Y:_ _____

Ii o

___ ___E: ___ ___

-~ Ef -31



I 

EFFICIENCY
Poz Coe:dF

LIECYCLE PHASE: (~~ S):
DETAIL DESIGN E DC.1

1. Execution Efficiency

I. PACrM WOR TICMN:
Sum of Above Scores Ffl
No. of Criteria_

III. EVAUATION ORK sEICN: What is your evaluation of the
reviwed proES f on the criteria above?
(1-10)_ ( If you are unable to evaluate)

PWAM BY: AP__A DM BY:

Ef-32



Cml to this score chart if application of this set of worksheets is appo
priate whan prod-U of Al, A2, A3, A4, B and D ina Design Phase are avail-
able:

Data Answer of Data
Element Data Elemnt Mtric Criteria Factor
M.uber Element S70Score score score

43

26

100

44

Cmlete this score chart if application of this set of worksheets is appro-
priate when products of C in Coding and O~Ckout phase is available.
Data Answer of Data

Element Data Element Metric Criteria Factor
N~mber Element Score score score Score

43

26

100

44SEODMARBWDt

Cmiplete this score chart if application of this set of workshoets is appropriate
when products of B-D3, B-D4 in Test and Integration Phase are available.

Data Answer of Data
El it Data Eelint metric Criteria Factor
Niuber Elemnt score score score Score

26

TKUM MEASJRWr Date______

Ef-33



STORAGE EFFICIENCY MEASURE

Fam Code: EffIW.1
LIFE C PHASE: SO3RECS):

IdLE4WrATION _

Q3 SYST NA:__

I. DATA O LECION ORICr N: SM .

1.0 Program Segmentation (135)

1.1 What is the actual segment length? E
1.2 What is the maximua length?

Scorea 71 12F

2.0 Data Packing in Storage (146)

2.1 Does storage have bit/byte packing/
=ipacking?

If Yes i, No-0 

II. METIC ORKSECrION:
Sum of Above ScoresMelic Value - No. of Data Elements

III. EVALUATION WORjCSECTION: What is your evaluation of the
reviewed products based on the data elements above?
(1-10)_ (0 if you are unable to evaluate)

IV. DE 'SOR IsCOW :

PRWAR BY: APP BY:

Ei -34



ITERATIVE PROCESSING MEASURE

_F=om Code: Ef I1.2

LIMCYa : SOM H(S)::
IMPLEM ATION

Q SYS NAE:

I. DATA COLLECTION WORjMCrICN: SORE

1.0 COMvound Exressions (14S)

1.1 Number of coWmd ex.essis defined
more then once?

1.2 Mber of total cououd expessio?

Scor -( ~

II. .MIC WRK=R N: Sum of Above Scores ---
Metric Value

No. of Data Elements

III. EAJON haN. yt is ya evaluation of the
reviwed produ bad n the data elawnts above?
(1-10)- CO If you are unable to evaluate)

IV. DGSECMR'S C044NS:

PWEADM BY:______ APP BY:_ _____
DATE : DMA'J:

Ef-35



=AA USAGE MESW
S Fo Code: EfIt.3

iLEMENT ATICN

I. DATA COLLEMI ON W1RySECTION: SCORE

1.0 Date Grouped for Efficient Processi (136)

1.1 Have data base or files been
organized for efficient processing? E
Yes 1, No 0

II. MERIC WORKSECTIO:

Metric Value SUM of Above Scores |-"
No. of Data Elements ----

III. EVALUATICN WORKECTI(M: Wat is yor evaluation of the
reMewd products ed on the data elements above?
(1-10)- (0 If you are unable to evaluate)

IV. INSPECIO'S COMt4 S:

PIWPAMM BY: _ _ _ _ _ BY:

DATE: DM:

E-36



STORAGE EFFICIENCY
For Code: Ef C. 1

LIFE CY P -HAE:
IMPDLEMNTIMN EfIm. 1

* Q SYS734 _____

I. ?.ErRIC SI4ARY RKSECTION:

i. Storage Efficiency Measure

Sum of Above Score f

Criteria Value No. of Metrics.

III. EVALUAIN wO,32CM ON: Not is yaw evaluation of the
ttviewd products o,~ n the criteria above?4
(1-10)_ ( If you are unable to evaluate)

PRAM NY_: ,, App BY: _"_ ___ ___

Ef-37
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,I ExEOy"ICN EFFICIENC
1 , ia, irncw c

F__m Code: EfIDC.2
LIM Ca. PHS:

IMPLEM39rATION Eflht4.2 EfIM4.3

I . METRIC SJ44ARY 1WORKSECN: So-

1. Iterative Processing Measure

2. Data Usage Measure

II . RI VaOl Sum of Above Scores

CrItei8 Value NO. ot r rics,

III. EVALUATION WOPOIS : Mat is yaw evalut of teI
r-eVaWd pronct based on the metrics above?
(1-10)_ If yu are umable to evalute)

PWDAR NY:_ _ _ _ _ _ APPROVM BY:_ _ _ _ _ _

Ef-38



EFFICIECY
IouCode: EfIFl. 1

LECYL H : PHE::
L DD aEfIC. 1 EfIC. 2

I. CITEM SLW"ARY 1 ECTIN:

1. Storae Efficiemcy -
2. Execution Efficimcy F7

II. FACOR 1CRSECTIO4: I A Sum of Above Scores _E
No. of Criteria

III. EVALUATION 1RKSECTIN: Mhat is yow evaluation of the.
rewe products aon the criteria above?
(1-10)_ C If you are mable to evaluate)

P ARDED BY: __ APPV BY: _

DATE:_____DAM__________

EE -39
El-S9 .



Complete this score chart if application. of this set of worksheets *13 amlT
priate when pro&acts of A .d 3 Ii Codig sad Checkout Phase are available.

Data Answer of Data
E 1:=M Data Lnwt meric criteria Factor
Numbe EMOMnt Score Score Score score

135

146

145

136
FIRST MEASMSEW' Date__ _ _ _

Complete this score chart if application of this set of workshees is3 appro-
Driaste wben Droducts of B-D2 in Test and integration Mas is available.

Data Answer of Data
ement Data Elemnt metric criteria Factor

Number Buum.nt 300TOScore Score Score

135

146

145

1.36

Coplete this score chart if appi cation of this set of worksheets is appro-
priac.. when Pro&=cs of 11-D2 ift Test and Integration Phase is available.

Data Aswr of Data
Eemnt Data lasut metric criteria Factor

________ lmet Score Score Score Scor

135

146

145

136

Ef -40 I
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INTRODUCTION AND INSTRUCTIONS

FOR

INTEGRITY MODULE

INTRODUCTION TO INTEGRITY-

JA The Quality Factor Integrity represents a measure of the

extent to which access to software or data by unauthorized per-

sons can be controlled. FIGURES It - 1 through It - 4 repre-

sent the hierarchy of Metric, Criteria and Quality Factor work-

sheets associated with Integrity in Requirements Analysis, Pre-

liminary Design, Detailed Design and Implementation phases of

the Software Development Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each se t con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:
One or more charts that record worksheet values through-

out the Life Cycle.



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Integrity work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Ctide referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

I

It-2
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STEPS FOR COMPLETING WORKSHEETS

Step 1I

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2), Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or aiore documents called products.

It-4



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE bloc ,.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

-StepS CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

m It-S



Im

(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the
box to the right of the item in the Criteria
Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the
algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate
the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary
Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the
Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value
into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the
Criteria Summary Worksection.

(6.S) Answer the Evaluation Worksection - evaluate
the products based on the Criteria as they
apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

It-6
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STEPS FOR UPDATE APPLICATIONS

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required
# and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart. sets", explains the procedure for

reporting the update Scores.

It-7



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in thie Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,
acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set)
is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to
be acquired during any one application of worksheets sets
in the Life Cycle.

When applying any worksheet, in order to record

scores you must-.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST
MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charti (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which~ is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet
set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three
box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

It-8



Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

It-9-K ____ ____m



Stp - FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. 'Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-

pact form.

4t1



TRADE- INITIAL OR PR
OFF AnOICATED ALMOI2TICATE MIN)TES
OFFrr SYSTEM DEVELORMf HiQIE DRAFT AMD

SPEC, SPEC LM PRCWCT ACiOREPr~S cEGW FORSPC SPECS IE
SPEC CPCI RESPWSES

SET RBQURBWM PWED(RY
TO BE ANALYSIS DESIGN

APPLIED WOM9MWoiE

"SD PUJCTS TOR AALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following
types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

* Product 1.1 - Authenticated Development Specification for
each CPCI

* Product B.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

e Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

* Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

It-lt
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m

RJNC- DE- PR.E LD -I CM
TIAL TAILS DATA ALGO- NARY MIVS SYSTB4 PRELIM.

PRUCTS FLOW FLW FORAT RrrM PROUXT ACTION SEG- CPCI "
CIARTS OIART DESC. DESC. DiSC. rM MENT TESTRESPN- TEST PRO-

SES PLANS CDUES

WR DETA DESIGN PRELMARY
SETs DESIGqTO BE WCPJB T. ,

APPLIED
(UPDATE)

ESD PFDM= POR IESIGNPASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts

* Product A.3: Data format descriptions
* Product A.4: Descriptions of algorithms not

previously prescribed

* Product B. : Preliminary Product Specifications,
including the above

* Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of. products become available. See note.

* Product C.l: System, Segment and CPCI
Test Plans

* Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

It-12
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PRODUS CODE ALTERD PCDEUCr SPECS

TheTH~rDVBelTMrN DEMAIL DESIGNSEr TOBE WRMM OKHM(PAEAPPLIEDCKI1SIR1 (WAh

ESD PIOCI'S FOR CODING AND CHECKING PHASE

Apply the Implementation Worksheets as the code
becomes available.

Apply the Detailed Design Worksheets for Update as
, the following types of products become available. See

note below.

. Product C. - Altered Product Specifications,

including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

It-13
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FINAL IS96'ra ?'F IGH
PSRMSBOIUCTS OR TEST .DIM PMT LEM

S~' MD 3E PXJDIW USIQI TAfl4 In EM
APP=Z W00HM (MOMAU

PMD PRODJCTS FOR'TEST'AND
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See
note below.

A
* Product 1: Final CPCI Test Procedures
0 Product 2: SeSment (if any) and systom-level

Test Procedures
B-D

o Product 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D
* Product 2: Computer Program Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

B-D
9 "Product 3: Modified Pioduct Specification
* Product 4: Possible high-level specification,

ICD and changes..

NOTE: If these products do not contain the information

requested by the Data Element questions, other
contractor-supplied information should be searched.

It-14
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AC ES CO M H I T p m Code: ItRA4. 1
LIM CY PfM: :M C(S:

, tnrme sMaLYSIS

Q SYST4 R" :__

III

I. pm CMM=T EMO C N:

1.0 1W /ODA Access Cot1 (1S)
1.1 Is there a definitive statwmt of

the qir tm for user Ipt/ouq
access comios in the hquarments
Analysis Phase? Y
Yes a 1, No a 0

2.0 Data Bse Access Citro (16)
2.1 Is there a defnitive statmat of

the requirt for data base access
coatrols in tw qAnMU Utmns Malysis

Yes a 1, No a 0
3.0 lmory Protection (17)

3.1 Is thee a definitive statemnt of
the requirw t for u zy pratectio
across tasks in the lequirmoents Anal-
ysis Phase?
Yes 1, No -0

1. ?ERIC Sum of Above Scores

M~tTC ~I~us No. of Data Eleamnts

III. VALUION IWEOR ION: *at is yu evaluation of the
revIewd p'oduts Wasd an the data el ts above?
(1-10). (0 If ya are umable to evalute)

IV. D6P!CTIS COMEM':

PlAI BY: _ _P__ _ BY:

DA: DAM. 1:.. .. ..

It-is

I



ACCESS AUDIT OiECKLIST
FPo Code: ItRAM.2

L: CLE PHASE: CS):
REQUIR84ENT ANALYSIS

Qi~u

I. (M UEMc~ON ,cr N:sc

1.0 COrding Id Ri Ortln Access (18)

1.1 Are there definitive stataments
of the roemonts for recording and:r L,-in access in th Pequirewnts
Analysis Phase?

Yes 1 1, No a 0

2.0 Indication of Access Violatio (19)

2.1 Is there a definitive statieut of
the requirmmts for lmmdiat indi-
cation of access violation i thehK , emtAn/alysis Phase? YnN

Yes - 1, No - 0

II. .I ECTQ: ~Sum of Above Score -

)btrc VaLu= No. of Dta lements

III WA~fl~ IRZSCYIN:M=t is yOW qmbati= of. the
aon the data elma s aboy,?

(1-10)_ (0 If you an unable to evralte)
iv. nw ,s amw :

IV.M D6!1fS:44S A3FRM BY:____________
M~lt________:_ _ _ _ _ _ _ _

It-16
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ACCESS CrOM
om Code: ItRAC.l

LMCYCLE PHASE: = ()
RBQUIRB4WM ANALYSIS ItRAMA.

QSXS1U4 NM:___

I. MMERIC SMJM 1J RS CTIG: ScO

1. Access Control Checklist

No. of Metrics

III. - AIATIC4 WMKSECION: What is your evaluation of the
reviewed products oa~' n the iintrics above?
(1-10)_ If you are umable to evaluate)

PMWA1 BY: APPRPD BY:

It-17
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ACCESS AUDIT

CY!CE PHASE: SMRE(S): o

REBQ, UROMS ANALYSIS ItRAM. 2

[3 SYSM4 NW_ ___

I. M ETIC SUMMARY 1 'CION:

1. Access Audit C ecklist

-II. CRITSM W M : Sum of Above Scores
Criteia Vale No. of Metrics

III. EVA UWAf TIM WR MON: Wat is your evaluation of the
reftemed proMMS baon the mtrics above?
(1-1O)_ (0 If you are umAble to evaluate)

PRA= BY: _ _ _ _ _ _ BY:

It-is

IL



'I

I~TEGRrrY
POT Code: ItRAF.1LM CYCLE ROM: :SO Z(S):

R• neR ANALYSIS ItRAC.1 ItRAC.2

O3 tsm N":_ _

OEM w4 SMR 1= CrictSc:

I. Access Control

2. Access AuditE

UT. FAC1M WRCTO

pactor Value .Sum of Above ScoresI No *of Criteria

I11. EVALEACION WOPUMION: what is ,= evaluatio of the
oSe.d PVMXU Me on th Criteria above?

(1-10)_ (P If you are unable to evaluate)

PWAl B_: __ _ WD. BY:

It-19
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Complete this score chart if an application of this set of worksheets is appro-
priate when products of Al, A2, El ad B2 in Anlysis Phan~ becomaes availa-
ble.

Data Answer of Data
El I Data Elemet metric Criteria Factor

?mzzber Element Score Score Score Score

16

17

19

FIRST MEk9SUR4W Dat. _ _ _ _

Couplet. this score chart if a second application of this set of worksheets
is appropriate for update when products of Al, A2, B1 and B2 in Analysis

4, phase are available.

Data .Answer of Data
Blinot Data MAMt )Ntric Criteria Factor

Nme lemit Score Score Score Score

16

17

18

19

SE=4 MASUR3'E'J Date__________

.It:.20~- _



ACCESS CONTROL CHECKIST
Foarm Code: ItPI.1

LIM CYL PHASE: SMS:XW :

PRELIMINARY DESIGN
C3 M NAM:

i. DATA uCwiw C V MM CIU ":

1.0 Ircut/Outpt Access Control (15)
1.1 Are user ifrp/ztput access controlsprovided in the Design an Inplemmta-tion Phases? M'N

Yes 1, No 0
2.0 Data Base Access Control (16)

2.1 Are data base access controls pro-
vided in the Design and Iuplemeta-
tion Phases?
Yes a 1, No - 0

3.0 fMemory Protection (17)
3.1 Is merry protection across tasks

provided in tbh Design and Imple-mentation Phases ? FTY

Yes a 1, No- 0

SII. .E'RC ER1E ONa:
Sum of Above Scores

Metric Value * No. of Data Elements

III. EVAL1AnON WIORKSBCIC: Mat is your evaluation of the
reviewed products on the data elemnts above?
(1-10)_ C1 If you are unable to evaluate)

IV. DOPECTI'S CM4NTS:

PWAWM BY _ _: , AP -BY:

It-21

-- -- " I 1 I" '" l . .. I II I - ,',



ACCESS AUDIT (CH.KLIST
Por Code:_______.___,

LIFE CC.E PHASE: srmCECS):
PRELIMINARY DESIGN

I. DATA COLLECMON RKSECrItN:

1.0 Pecording and kporting Access (18)

1.1 Am provisions for recording and
reporting access provided in the
Design and Implementation Phases?

Yes a i, No a 0

O 2.0 Indication of Access Violation (19)

2.1 Are provisions for indication of
access violation pTavided in the
Design anmd I~1.mtation Phases? Y
Yes 1 1, No 0

II. ?ErIC 1~RKE~rSum of Above Scores 1
Metric Value = No. of Iat E15OIts

III. EVA1AION WLCTIUC: What is yaiw evaluation of the
reviewed products base on the data elemts above?
(1-10)_ C If you are unable to evaluate)

PR/AFM BY: _APP BY:

It-22i ____________________________________i________-__ ....__



ACCESS COtRiML
_Por Code: ItPDC.l

C PHASE:
PRELIMINARY DESIGN ItPW .l

I. METRIC 3T :"RARY C R

1. Access Control Checklist

.Sm of Above ScoresCilta Va~l e - ,. of Metrics

reviewed products an the mtrics above?
III. ZW¢ALUAIION OCrcI: tAiat is your evaluation ofte

C-10),,,. If you are unable to evaluate)

NIA BY: __ __ __ _ BY:

DATE: DIS:,

It-23
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ACCSS AUDIT
F=z Co&: ItPDC.2 "

LI CYIZPASE: SOURM(S}:

PRELIMINARY DESIQ ItPIEl. 2

I. METRC SI4A Iv1USECrION: S

1. Access Audit Checlist E

-I. CRTEI MON:
Sum of Above Scores

Crit e Value No. of Nietrics

III. EVAUIT O rI : at is yaiw evamblati of the
reviewed prowts Dasd on the mutrics above?
(1-10)_ ( If you are umable to evaluate)

PDARgD BY: APPROVD BY:

i .. It-24



_________________________ 
Form Cod.: ItPDF.1

LIM CYMZL PRAM.: SOMMW2s):

P1RELIMIARY DESIGN ItPDC. 1 ItPDC. Z

SYSSE

I. Wf i,, SWK ECriE:

1. Access Control E
2. Access Auit

4P

f II. FACIM WORMCflQ4: a. of Above Scores

PacOt value No. of Criteria

III. EWVALmCN W "rKSDCrN: haat is You evaluation of the
ZCvimd products ase on the criteria above?
(1-10)_ ( If you are unmble to evaluate)

PDAM If: APPM 1:_

It-25
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Complete this score chart if an aplication of this set of worksheets is
SPPAPZ hen rodctsof B3 and C in Analysis Phase become avilable.

Data Answer of Data
Element Data Elinnt ?4tric criteria Factor
Number Element score score Score score

16

17

A8-
19

FDRS MEAsaw DATE _ _

Cmlete this score chart if a second application of this set of worksheets
is appropriate for update when prouts of C1 and C2 in Design phase become
available.
Data Answemr of Data

Elemnt Da1ta Elmnt Mebtric criteria Factor
Number Eleument Score Score Score Score

16

17

19

SE=N DWASW

It-26



INTBGRMT

Clete this score chart if a third application of this set of worksheets
is appropriate for update wiwi products of Al, A2 and B-DI inL Test and Inte-
gration Phase becm vailable.

Data Answer of Data,
Eeet Data .ELUMnt mtric criteria Factor

Number El_ Score Score score score

16

17

is

1.9

TIRD IEASURWTDae______

ccupiete this score chart if a fourth application of this set of worksheets
is appropriate for update when products of Al and A2 and B-D2. in Test and
integration Phase are available.

Data Answr of at
Mmemnt Data &itmtric criteria Factor
Number lam t Sore Sore Scor Score

17l
i8

19

P33PIH )MA3 W Date__ _ _ _

It-27
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INTRODUCTION AND INSTRUCTIONS

FOR

USABILITY MODULE

INTRODUCTION TO USABILITY

The Quality Factor Usability represents a measure of the

effort required to learn, operate, prepare input, and interpret

output of a program. FIGURES Us - 1 through Us - 4 represent
the hierarchy of Metric, Criteria and Quality Factor worksheets

associated with Usability in Requirements Analysis, Preliminary

Design, Detailed Design and Implementation phases of the Soft-

jware Development Life Cycle.
The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

Us -1
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However, the sequence in which the worksheet sets are applied

is ependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These inst-uctions show when the Usability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

Us -2
V __



USABILITY QUALITY FACTOR
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This - .ule is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2) Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase
and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an
activity is one or more documents called products.

Us-4



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the 4.nstructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structionson how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the work3heet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Us-5
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Us-6
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STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates require4

and the activities and products associated with each up-

date. Also review Section 2.3.2,, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

Us -7



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in the Com-

puter Program Life. Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set)

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any worksheet, in order to record

scores you must locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, Zhe first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in'the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Us-8
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Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the Zallowing

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from
the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step_3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksction of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Us-9
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Step 4- FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's
Factor Worksheet into corresponding boxes of the
Score Chart's Factor Score Column.

These Score Chart sets will provide a histori;,l
base for repeated application of the metrics to a system
at all levels. They are also a useful means of reporting
your finds to the program manager in a condensed and com-
pact form.

iI

Us-lO
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TRADE- INAL OR PDR
OFF AUTHErNICATD AIC&C .A MmTS

PTS ST SYST DEVELOPMET IGHER DRAFT AND

S 4FOR SPC SPECS ITE4
SPEC dpa RESONSES

Srr PRELIMINAWRY
O HE ANALYSIS DESIGN

APPLXWWR1MT WWM

ESD PPMCrS FOR A4ALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

* Product B.1 - Authenticated Development Specification for
each CPCI

Product B.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

* Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Us-11
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RIiC- DE- PIRELII- CDR
TIONAL TAILE DATA ALGO- NARY IIMTES SYST94 PRELIM.

PROWCTS FL FLOW FOW4AT RIIM4 PRCr ACTION SEG- CCI

CHARTS CHART DESC. DESC. DESC. rW3 MENT TESTRPOWN TEST Mo-
SES PLANS CEIRES

afiSE1DEMILED DESIGN PRELI14NARYSET WOMMHEIS I MDESIGN
APPLIEDCPAE

ESD PRODUCT'S FOR IESIGN PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts
* Product A.3: Data format descriptions
* Product A.4: Descriptions of algorithms not

previously prescribed
* toduct B. : Preliminary Product Specifications,

including the above
* Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

" Product C.l: System, Segment and CPCI
Test Plans

* Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other
contractor-supplied information should be searched.

Us-12



PRONMS CODE ALTE DUC rSPECS

ET TO BE DOS TION ~ DETAUME DESIGN

APPLIED WRS7 ME

ESD MUMW~S FOR WIDING AND CHECKNG PHASE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for.Update as

the following types of products become available. See

* Product C. - Altered Product Specifications,
including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Us -13
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IF96rr I-Y M'rIP HIGH
PPZDU ~ ci CPI ST13t TEST CMDfING PROWCTr LWJ

Dqjmm- MMA= DSIGQTO 1D P3L4DA ESZQ4 TSI4 t
APPLID Wa33U V1MW )M

ESD PRsIWJC'' FOR TEST AND

INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See
note below.

A
0 Vroduct 1: Final CPCI Test Procedures
* Product 2: Segment (if any) and system-level

Test Procedures
B-D

* -roduct 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D
* -roduct 2: Computer Progrm Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

B-D
S-"Product 3: Modified Pioduct Specification
* Product 4: Possible high-level specification,

ICD and changes..

NOTE: If these products do not contain the information
requested by the Data Element questions, other

contractor-supplied information should be searched.

4U
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OPERABILIIY CHEQLIST
F'm Code: UsRAM.1

L CYM PHASE: S:.RMCS):
RIB er ANALYSIS_______ ________

O SYS 4 NAM: __ _ __ _

I. 13TA CLLEMTON CT J:ScRE

1.0 Operating Chaacteristics (20)
1.1 Are all steps in the operation

described? Y
Yes a 1, No -0

2.0 Error Conditios and Responses (21)
2.1 Are all error conditions to be

reported to the operator/user
identified, and are the responses
Yes a 1, No - 0 T

3.0 Operator's Capabilities (22)
3.1 Is there a definitive stateet of

the -reqirmts for the capability
to interrupt operation, obtain sta-
tus, modify, an contimui processing
in the Requirmmets Analysis Phase? Y
Yes 1, No a 0 E7

II. MMTIC RECI:
Sum of Above Scores

Metric Value No. of Data -Elements

III. EVALUATION WRKSClQ: Mat is ymw evaluation of the
reniewed products 5asW on the data elemats above?
(1-10)_ (0 If you are unable to evaluate)

IV. I)IPEIIOR S COM:

PREAP Wf:___ ___ APW4RM BY:_ _____

DM: DM.: ,ZCZ"{ I~iC
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II I I

USER OUrPUr INTERFACE MEASURE

Form Code: UsRAM. 2

LMCYCLE PHLASE: SOWR C5):
REQUIRBGNTS ANALYSIS

C] SY54 m.e:.

I. DATA DLLECrIONiO RSECrION:

1.0 Flexibility of 0utput (24)

1.1 Is there a definitive statment of
the requirement for optional otput
media in the Requiremenu Analysis
Phase? N
Yes = 1, No a 0

2.0 ou.tput Control (25)

2.1 Is there a definitive statment of
the requirem ts for selective out
control in the Requirements Analysis

Yes - 1, No - 0

II. MEMIC c E oQ:
SL= of Above Scores

Metric Valu - No. of Data Elemnts

III. EVAUITI 1WKSECTIOt: What is your evaluation of the
e products asedon the data elements above?
(1-10)_ CO If you are unable to evaluate)

IV. I1CPB= ~S c04efrs

PRDAP BY:______ APFW= BY:_ _____

Us-!6



USER INPUT. INTERFACE MEASURE
For= Code: UsRAM.3

LIECYCLE PASE: SOMMIC :
REQUJIRB4DM ANALYSIS

I. ATA OLLECION WORKSEcrION: SCME

1.0 Flexibility of Input (23)

1.1 Is there a defiutiw statmmt of
the reqdre for optiml inputI media = the lReq.ummts Analysis
Phase? Y

Yes 1, No 0

II. MEtIC 1RECrON:
Sum of Above Scores

Metric\Value No. of Data Elements

III. EVALUATIM WORKSEC ICN: What is your evaluatiwi of the
e d products based on the data ele.,uts above?

C-10) (O If you are unable to evaluate)

IV. DG '= S COMMEM q: .

FWARM BY:__ ____ APFO BY:_ _____

Us-17



TRAINING CHECKLIST
rFam Code: Us, RAX. 4 ,

LIFE C EPHA : SO[JRCS):
. PRELIMINARY DESIGN

SSYSTEM NAME:

I. DATA COLLECrTIN WORSECTION:

1.0 Dcumentatio of Lesson Plmis/Traimng Material (54)
1.1 Are lesson plans/tr ing mterials

provided for operators, users, md
maintainers? E mN
Yes a 1, No a 0

2.0 Realistic Sinulated Exercises (SS)
2.1 Are realistic, simzlited exercises

provided? 7
Yes - 1, No - 0

3.0 Sufficient "Help" and Diagnostic Infomutii (56)
3.1 Are 'Ilp" and diapostic iform-

tion providedY7-
Yes - 1, No - 0

II. METRC WORSECTICNi:

Sum of Above ScoresMetric Value - No. of Data Elements

III. EVALAMON NON)RKSIQN: WAt is yow evaluation of the
reviewed products basedon the data elemnnts above?
(1-10) (0 If you are unable to evaluate)

IV. INSPECTOR' S COWeT:

iU

PREPARED BY:_ APPROVE BY:

~Us-18



OPSWAIL1TY

rm Code: UsRAC.1

REQUIR9 M ANALYSIS UsRAM. 1

3sysm NAME: i

I. METRIC MAR? CION:

1. Operability Checklist

-II. c F.m 1K. N
Sum of Above Scores r

Cnt.a Value No. of etrics L.

III. EVWAWA7ON - OR CTIOK: at is yow evaluation of the
reviewd products Bas on the metrics above?
(1-10)_ (9 If you are unable to evaluate)

pB BY: _ _ _ _ _ _ BY: _

DATE: ,,A2:,

Us-19



I

CCt4IIICATIVENESS

Pom Code: UsRAC.2

REQUIRRENT ANALYSIS UsRAM. 2

SY NAME:

I. METRIC SLW4ARY VRK=CETION:

1. User Output Interface Measure

2. User Input Interface Measure

-II. C ~I WORKSEMTON:

Criteria Value .Sam of Above Scores
N of etrics

III. EVAUWION WRKSECrIGN: What is your evaluation of the
revd product bas on the metrics above?
Cl-10)-_ If you are unable to evaluate)

SWARD BY:__ APPP BY:

-Us-20



TRAINING
Fom Code: UsRAC. 3

LIFE PHASE: SORCS ):
PRELIIUNARY DESIGN UsRAM. 4

[3 sS5T34 NAM:_

I. ME IC SN4ARY 1)RIcO:

1. Training Checklist

II

•II. C OTEA WOMEMIN:

Criteria V e Sun of Above ScoresC~rter a~u -No. o f Metrics

III. EVAUXTION 1?O1SFCrION: What is yo= evaluation of the
reviewed PrOducts based on the metrics above?
(1-10)_ (_ If you are unable to eviluate)

PREPARED BY: _ _ _R_ _D BY: _

Us-21
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USABILITY

Fom Code:
LIECYCLE Mq'ASE: SOIU (s):

REQUIREMENT ANALYSIS UsRAC.1 UsRAC.2

S134 NAM:"

QsJS,=T34 UsRAC. 3

I. CRITEIA SUMMARY RKSECT'ION:

1. Operability

2. Commnicativeness

3. Training

II. FACTOR WORSEcION:
Facto" VLUe, Sum of Above Scores

No. of Criteria

III. EVALUATION SNI : t is your evaluation of the
reviewed products based on the criteria above?
(1-10) ( If you are unable to evaluate)

PREPARE BY: APPOD BY:

Us-22



USABILITY

Cmpete this scoro chart if application of this set of iiorkshmt i ppo
priate whmn products of Al, A2, D1 and 32 in Analysis Phase ane available.

Data. Jssw of Date

_ _ Sore co~ Scmr score

20

21

22

24

25
23

Ccuip1ete, this score chart if a second application of this set of Worksheets is
apropriate for update when products. of Al, A-), 31 and 32 in Amalysis Phase arm
availabl.e.

Dta Ammer of a
LiMDae MN~t IbUtk Czria Factor

20

21

22

244
24

23

SB 1hEAS33UM? Date_ __

Us-23



OP, ILITY OJEL,, IST
orm Code: UsPIM.1

LIFE CYCLE PHASE: -A=S)

PRELIMINARY DESIGN
SYTE NAME:im I |

C JLE _ __ _ __ _

Scml

I. DA.TA ,OLLECN .rK CIIN

1.0 Operating Characteristics (20)

described?

Yes a 1, No - 0

2.0 Error Conditions and egeonses (21)

2.1 Are all error cmditims to be re-
ported to the operator/user iditi-
scribed?

Yes a 1, No a 0

3.0 C*perator's Caabilities, (22)

3.1 Are prowisions for the operator to
interrulpt Operation, obtain status,

odif.y, and cotim procm sing pro-vide in th Desip Phase? 7
Yes a 1, No - 0

4.0 Hard Copy Maintenence (53)

4.1 Is a hard copy of operto intOr-
actims to beu Ftii md? YN _

Yes 1, No 0

PIWAM BY: _APPDVD BY:_

Us-24



OPERABILITY CHECKLIST (Continued)
Pom Code: UsPIM.1

CLV C PHASE: 3CS):
PRELIMINARY DESIGN

I. DATA WLLEMaN C (continued):

5.0 Operator Messages (140)

5.1 Are the interactious betwen the
operator nd systms simple and
consistent? 7N

Yes 1, No- 0

II. MMIC ORI ECrIN: S o v cSum of Above Scores [

Metric Value No. of Data Eleewnts

fIf. EVALUAXICON WdbCtIaN4: *it is your evaluation of the
revewed products based on the data elanets above?
(1-10)_ (P If you are unable to evaluate)

IV. DOW=',S Q:ENS

PWAW YR: . ._______ BY:

Us-25
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US INPUT TEFAC MEASURE
o= Code: UsPDM. 2

LIE CYCLE P : So s):
PRELIMINARY DESIGN

caSYM _ _ _

K=I j LE . .

I. DATA CLLECI70N 1VRECrION:

1.0 Flexibility of Input (23)
1.1 Are provisions for irput froa different

media provided in the design phase?
Yes - 1, No - 0 E

2.0 tkiform Input Formats (57)
2.1 Number of input formts

Score- + F27.1

3.0 Default Values (SO)
3.1 Number of default values.

3.2 Number of Uat values.

Score- .1+ E
4.0 Self-Idqentii Iuts (59)

4.1 Nmuber of records with self-defining
iut codes.

4.2 TotalN ber 3f i= rcords.

Scoref.1 +[JL

!P.AR BY:_ AP M BY:

DATE_: _ _ _ _:_ _

Us -26--.- ,----- -



USER IQW INTFACE NEAS (Continued)

, P aM Code: UsPDM.2
Ln M PH.,,: 9.1MC s:

PRELDCMINR DBSIQGJ

I. DATA OCM = CN ia mONIC (continued):

S.0 Input Verifiaio (60)

5. 1 Can iqput be verified by the
user prior to execution?

Yes - 1, No a 0

6.0 xcplicitly Defined Logical rd of Igut (61)
6.1 Is in3zt temingted by explicr-itly€ ' . and of itp:?

Yeso 1, No 0

II. ?ETRIC ION:
SLU of Above Scoes F

Metric Value No. of Data .ements

III. EVALUATION WU3OEC N: Mat is y=u evaluation of the
reviewed products baed on the data elemmnts above?
(1-10) . (P If you are umable to evaluate)

IV. DE 'ECYU'S aM4MM:

H APRAE BY: _ APP BY: __ _

DAtTZ: .. ...

Us-27



USER OTPUT INTERFAE MASURE
PaCoax:_Us PDM,.3

LIFECYEPHAS:
PRELIMINARY DESIGN

$'l "MM NAWB

1. DALTA COLLE ON WMSErON:

1.0 Flecibili1ty of C)ipat (24)
1.1 Are provisions for directing mait

to different media provided in the
Desi and Iplementatim Phases?

Yes a 1, No = 0
2.0 04pt Control (ZS)

2.1 Are provisions for selective output
controls provided in the Design uadImplemenaio a: m s MY?

Yes a 1, No a 0
3.0 zs sws for Seari Logrial {w

3.1 Are logical gzzps o output separ-
ated for user tminati A?
Yes - 1, No-0 F

4.0 RqlationshiU etWeM Error Messages and

4.1 Are the relatinshipS between
erroz mssages ad outputs umn-
biguus? r I
Yes-i no0

~!PA. B 3Y:_.......... APPROM IfY:_,,
DM-: DM :

Us-28
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USER OUTPUI~ nTERFACE MEASURE (Continued)UsD.
F=cr CxOM: Us PDM. 3

C = PR&.%: S(CS):
PRELIMARY DESIGN

9I. DATA CLEMOIG WMU3CrIG Ccontlmnued):

S.0 ubiue Lutz :tabels (141)

S. 1 Do outqputs me des=Jtveuser-oriented labels? YN

Yes - 1, No - 0 E7
6.0 Indiidua 2out Itmu. (42)

6.1 Do otusbave useorientdunits? MY

Yes a 1, No 0

7.0 Uniform OuLptrW Formats (143)
7.1 ?amide of Outputformats?

Score1i + ! E7.

II. MEIRIC cRScI:
S.m of Above ScoresMic Value No. of Data Elemnts

III. EVAWTIO 4 WOSBUICN: WMat is your evaluatim, of the
renewd RMM WM an the data elmnts above?
(1-10) If yu are unable to evalta)

IV. DSPBCI' S CM4,4BMS:

PRAM BY: _AIP D BY:
i - DATErl: Dm:

Us-29
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OP RA IL T ?.EoI Code:R 1Us1ECClG I

MLFE CYCEMR___==_S

PRELDNARYDESIN Us-30 .



alm4NICATIVENESS

Po= Code: UsPDC. 2

LIM PAiS: SoJR (S):
PRELIMINARY DESIGN UsPDM. Z Us PDM. 3

Q SYSTEN NAE:___

I. MFMRC SLWARY MRSEMtON:SCR

1. User Input Interface Measure

2. User Itput Interface Measure

-II. anI A WEMMON:

Criteria Value S of Above Score!
No of Metrics

III. EVWMAJAMfW I)RMCIC : *at is you evaluation of the
reviewd products based on th metrics above?
Cl-)_.._._ (0 If you are unable to evaluate)

Y:. ..... iAPP BY:__
Dm:AI Dm: BY

Us-31
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USABILITY
FPrm Code: UsPDF.1 .

LIFE CYCLE PHASE:Sa )
PRELIMINARY DESICN UsPDC.l UsPDC.2

1. CRITEIA SUWAY WORKSEION:

1. Operability m
2. Communicativeness

II. FACR W'R)EnON:
Sum of Above Scores

Factor Value - No. of Criteria

III. EVALUATION WORKSECTION: Wtht is your evaluation of the
reviewed products basTd on the criteria above?
(1-10) ( If you are unable to evaluate)

PRARED BY: __ _ APPR BY:

DE_ _ _ _ DAM_ _ _

Us-32



USABILITY

Coqplete this score chart if application of this set of workshets is appro

priate when products of B3 and C in Analysis Phase are available.

Data Answer of Dsta
Eeet Data Elan= Metric Criteria Factor

Namuer Elt Score Score Score Score

24

JAL-

FIRST MEASUREMENT Date_ _____

Us-33



USABILIY

Coplete this score chart if a second application of this set of v6orks."Unts is
appropriate for update when products of CI and C2 in Design Phase are available.

Data Answer of Data
Eeet Data Elm= metric Criteria Factor

Number Elmnt Score score Score scr

-53--

14L

_a_~

SECOND MEASUREMENT Date______

ii Us -34
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USABILITY

CoaP1ete this score chart if a third appl.ication of this set of w~orksheets is
appropriate for update when products of Al, A2, and B-DlinL Test and Integration
k'nae are available.

Data Answer of Data
VIO= Data LmtM metric criteria Factor

_____ _____t Score Score Score Score

2

JAL

THIRD MEASUREMENT Date______

Us -35.



Colete this score chart if applicAtiwi of this set of iworkshmet is appro-
piate for ipdate 1the1 produ~tS of Al. A2 and R-D i Test and Integatim
Phase are available.

Data Anpr'of Dita
Elo= Dta 31mot Metri citeria Pacto

Number _____t swr Seat, c~ cr

JIi-

FOURTH MEASURENENT Date_____

Us-36
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II

INTRODUCTION AND INSTRUCTIONS

FOR

MAINTAINABILITY MODULE

INTRODUCTION TO MAINTAINABILITY

The Quality Factor Maintainability represents a measure of
the effort required to locate and fix an error in an operational

program. FIGURES Ma - 1 through Ma - 4 represent the hierarchy

of Metric, Criteria and Quality Factor worksheets associated

with Maintainability in Requirements Analysis, Preliminary De-

sign, Detailed Design and Implementation phases of the Software

Development Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORXSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's
Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

*SCORE CHARTS:
One or more charts that record worksheet values through-

out the Life Cycle.

Ma- 1



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Maintainability 
work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The b~lance of these instructions are

step-by-step procedures for completing the worksheets.and

score chart summaries.

Ma-2
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STEPS FOR COMPLETING WORKSHEETS

Step 1

* Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEMtSUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAM block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2). Preliminary Design

(2.3) Detail Design

j (2.4) Implementation

Stop 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

Ma-5



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) ,aswer the Evaluation Worksection - .valuate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Ma-6
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(S.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Ma -7

I I I I _ i I - I I _ _I I - - -. . .. i

- - . .. ..._U _ . ... . . ... _ -_ -._ _ ' -,, : ... -: ...



STEPS FOR UPDATE APPLICATIONS
Step .1

Determine the update necessary. The Product Tables
at the end of these instructions list the updates require A

and the activities and products associated with each up-
date. Also review Section 2.3.2, "Update Information
Requirements", in the General Instructions Handbook for
further information if necessary.

Step 2

Obtain the required products. The Products Tables
at the end of these Instructions list the products re-
quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-
sheets by following the procedure already outlined in
"Steps for Completing Worksheets", of these Instructions.
"How to Use Score Chart sets", explains the procedure for
reporting the update scores.

___ Ma-8



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any worksheet, in order to record

scores you must.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Ma-9
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Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element
Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-
ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from
the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric. Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Ma-10
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Step 4 -FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical
base for repeated application of the metrics to a system
at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-
pact form.

Ma- 11



TRADE- INITIL ORI
OFF ALET CATED AUMO MCATZ DS

PRFCTS SYSM MVLaW H[GER DRAFT AMODP~ S M IM r , SMC 1E. PRX AMON

trS SEGMMT FO SA SPEC S rM "
SR cpa RES

IUMIC

SWr DO=W1 W YMJDN
M BE 3 MLYSIS DESIGN

APPLIM VORET -aKHET

ESD PROEUCTS 'FOR 'ANALYSI-S PHAE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

* Product B.1 - Authenticated Development Specification for
each CPCI

e Product B.2 - Possible higher-level specificastion, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

* Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Ma-12



R N: DE- PREDI-I CD
TIaAL ThL DATA ALGO- NARY I)WES SYSTEM PRELIM.

PRODUCTS FLW FLOW FRMAT RrlIHM PRODXT ACTION SEG- CPCI
CHARMS OlA~R DESC. DESC. DISC. ITEM MERr TEST

REPI- TEST PRO-

SES PLANW S...RES

rDErAIL DESIGN PRELD4DIAR

APMM (UPDATE)

FSD PRODUCS FOR DESIGN PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts
* Product A.2: Detailed flowcharts

* Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

* Product B. : Preliminary Product Specifications,
including the above

e Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

" Product C.l: System, Segment and CPCI
Test Plans

e Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information
requested by the Data Element questions, other

contractor-supplied information should be searched.

Ma-13
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PCODE ALTEhR rr SFMc

VMMITDOL3errAIGN DETAILW DEsiQI

APPLIED

ESD PROI3.CTS Fm W)DING AND OMKNG MASE

Apply the Implementation Worksheets as the code
becomes available.

Apply the Detailed Design Worksheets for Update as
the following types of products become available. See
note below.

. Product C. - Altered Product Specifications,

including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

4
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ptt = C3C:I SYS= MS CMING( PIt. L,,VELisr s i MW s FZO dMNGE Spam
* PC::- -a0ZJ ,

D-aDM- -MCs

E"ro M IMLNm ESIGQ TAT II rs

•ESD PI DCS IPTEST -AN D
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See
note below.

A
* Product 1: Final CPCI Test Procedures
* Product 2: Segment ( f any) and system-level

Test Procedures
B-D

e 7roduct 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D
e -roduct 2: Computer Propru Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

B-0
e "7Troduct 3: Modified Pwoduct Specification
0 Product 4: Possible high-level specification,

ICD and changes..

NOTE: If these products do not contain the information
requested by the Data Element questions, other
contractor-supplied information should be searched.

Ma-IS
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DATA CONSISTECY oEASUR
SPaz.m Coe:~~

L3CYMZ PiA5: SRC
PRLNARY DESIGN

SYN _ _me:

I. DAM CM NLrIa 1P CflON:

1.0 Global Data (42)

1.1 On this level, is global data
defined mly awe? YN
Yes a 1, Noa0

2.0 Stamdard Data Usap g resent (144)

2.1 Is Standad design representation
for data usage established?

Yes al, No 0-

SI of Above Scoes -

nric Val= Ne .of W 1a 5 ts

III. LVAUJATMO WOSCrION: iat is you evalmtion of the -.

M 10 'Oki rOtMA ed an the data elem..s above?
(1-10) (P If yu we anable to evaluate)

IV. Dow='S :

AW I _ __ BY:,. _ __ _ APPOM BT:

DM: DM: ________

Ma-16



DESIGN MCM MEAS

_Fo Code: MaPM.2
LM CY= PHAR: IM2CS):

PRLMARY DESIGN

II.

L. DA OXIBMW 'M Bq p: sMI

1.0 Hierarchical Striure (35)
1.1 Is a hea ,cia chrt provided

~ihidentifies all modles Z
the systm?

Ye u 1 No - 0
2.0 Module Indepnda (36)

;.1 is the modul UWWPWA=t of the
sune of the ipu- or the destrm-
tica of the mutp? Y
Yes w 1, No - 0

3.0 Size of Data Base (70)
3.1 kuer of unique data itms in data

Scome 37.1

rl. I MC W3 as: .Sum of Above Scores

No Value -No. oft Data Elemnts

III. EVALUATICl ORIMMON: *at is yaw evaluation of the
reviewed pro&c iasd on the data elmuts above?
(1-10)_ (O If you are 'mable to evaluate)

* IV. ROMC1IS C'tsUMTS
i i

PWAPM BY: APOD Y: __ _ __

Ma-17

I alI __ _ _ __ _ _ _



|I

~~sisr~Jc~ orn Co&e: MaPDC. 1

CYCLE PHASE: S rwCS):
PRELIMINARY DESIG4 Ma PDM. 1

I 734 NAM,,

I. M
1. Data Consistency Measme-

•RI . OtrrVLTAz
wterta Va=m u of Above Scores

No. of Metrics

III. EVAUATIM VIOREMMON: *at is you evaluatio of the
FORM- prom-ts o the mtdics above?

(1-1 ..) If you are unable to evaluate

NWAPM BY:_____ _ APO BY:

Ma-18__
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SIMPLICITY

PLIIARY DESIGN MaMfl. 2

I. WMTIC V't4ARY L~Cict4

1. Design Structure Measure

Criteria Value - ma of Above Scores

NO. Ot MetrICS

III. EVALUATION WOEIMXTCH: gat is Y=w evaluation of the
reviwed productS basd on the mtrics abowe?
(1-10)- C If you are unable to eviluate)

WA3BY:____ __AP BY:_ _____

Ma -19



|1

MAINAINABILIlY
NFm Code.: -MPDF.1

LIM CYCLE PHIA: SWR(CS):
PRELIMINARY DESIGQ MaPDC.1 MPDC. 2

I. Cfl'EIA, SUM4ARY ONCIG: --I

1. Consistency F
2. Simplicity E7

r"I. PACMR "MIUSC71O:
Sum of Above Scores

Factor Valu "No. of Criteria

III- EVAU OIN )ORMCII: Mat is yaw evaitation of the
rmum pr* U baed n the criteria above?(1-10) _ ( If you are umable to evaluate)

RDAt BY: APROYD BY:_

DA_: __2:

Ma- 20 -
i I ll i i i



MAflNTAJ1ABILITY

Cam1ete this score chart if application of this set of worksheets is appo
priate when produacts of B3 ond C in Anaysis Phase are available.

Data Auswer of Data
M et Data Blewnt me~tric Criteria Factor

Nukmber Element Score Scort Score Score

42

35

36

70

FIRST ?EASURO Date________

Cm~1ete this score chart if. a second application of this set of worksheets is
appriate when products of Cl and C2 in DesinPaeae~albe

Data Answer of Data
Element Data EleIIt@ Metic criteria Factor
Number Mement score Score Score Score

35

36

70

SECOND MEASUREMENT Date

Ma-21



MAInAMILITY

Comlete this score chart if a third applicati on of this set of worksheets is ap-
propriate when products of Al, A2, an~d B-Dl in Test anid Integration Phase are
available.

Data Anserof Data
Eleet Data Element metric criteria Factor
Nuber Elemnt Score Score Score Score

42

144

36

70

I1UR MEAL3Wr Date_____

Cc.plete this score chart -if applica'tion of this set of woksheets is appro-
priate for Update ivun products of Al, A2 wad B-Di in Test end Intepatm
Phase are available.

Data Answer of Data
Element Data Eflint metric criteria Factor
Number Elment scare Score Score score

42

144

36

70

JiFMM MEIW ~ Date

Ma- 22



I

PROCEUE CNSISTENCY MEASURE
Pom Code: MaDID4.1

LI = HS: !SMMCS) :
DETAIL DESIGN

I. DATA LLEC ICa ScrIO :

1.0 Standard Design Representation (101)
1.1 Does the design representatio

cou1y with established standards? YN
Yes - 1, No - 0

2.0 I=z/MMu5 Coventions (102)
2.1 Do iqtmt/outpt references complywith established standards?

Yes - 1, No - 0
3.0 Calling Sequence CnVeations (103)

3.1 Do calling sequces c Mly with
established standard?
Yes - 1, No- 0

4.0 Error Hmndling Conventions (104)
4.1 Is error handling done according

to established standards? MYN
Yes l, No a 0

II. MTRIC ----- :
Metic V e Sum of Above Scores

No. of Data Elements

III. EVALUATION NR1SECTIO: What is yor evaluation of the
reviewd products based o the data elmnts above?
(1-10)_ (0 If you are unable to evaluate)

IV. iSPETR'S COE EM:

PRPADP BY:______ APPE BY:_ _____

Ma -23
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DATA C0NSISITCY MEASURE
Fom Code: MaDE?.2

LMF CYCLE PHASE: SWRMmCs):
DETAIL DESIGN ....

I. DATA CL&,M0CNO 1RrIGI:,

1.0 Global Data (42)

1.1 On this level, are global
variables used as defined globally?

Yes - 1, No - 0

2.0 Naming Covmntions (105)

2.1 Are variables named according to estab-
lished standuds?

Yes .1, No = 0

II. .MMC KKCIN

Sum of Above Scores
Mtric ValUe -No. of Data Elements

III. EVALATION WO1RSDrI: *lat is your evaluation of the
revieed produc ed on the data elemnts above?
(1-10). (0 If you are unable to evaluate)

IV. INSPOM'S C4OH TS:

PREPAW) BY:______ APPROVM BY:_ _____

Ma-24
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DESIGN STRIUCUrE MEASURE MDM
_______________________________Form Code. .

LI9YL.PN:StJC()

1.0 ESG

2.0 Mxtune ProeWd noit feten~due (83)io

2.1 N*.ber of entrances into mdules.

2.2 N*.uier of exits frca mdule
.0 Score. 1+ + + r7~ ~

3.1 Does each module descrtion in=13
inut,outputprocessing an 1imitaticas? Y
Yes *1, No -0

f. Dat Eennt

Sum of Above Scores

III. EVAUATIC E)RICSECI: *hAt is ymw evaluation of the
reviewed prowets based an the data elements above?

* (1-10)_ (0 If you are unable to evaluate)

PWAPW BY:______ APFOD BY:______

Ma-2S
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COPILEX I EASURE _

~~~p Cc&:. :Md=-4
LIECYMZ PHAE: IM()

METAIL DESIGN_

I. DATA COLLECTON uCro:

1.0 Data nd Control Flow C lexitY (8.1)

1.1 *at is te un of tm mobr of
decision points, subdlecision points,
conditial braches md uwandi-tiamal brualws?

Score m14 +

Uf. MMIPIC WOMEON"

etric Vaue Sum of Above Scores

III. EVAIATICN RiWO MI'I4: iat is Ymw eWlIUti of the
reviwe prodIcts aSR an the data elemuts above?
(1-10)_ (p If you are unable to evaluate)

IV. D6NC'IS, C4UITS:

PJW.M NY: _ _ _ _ _ BY:

lda-26



Fom Code: MaDLI45

DETAL DESIGN

I. 0111A CLIEC1ON mORCrION:

1.0 Cimtrolling Parmeters (87)

1.1 Nbcr of calling seqm=e pars-
voters that are control variables. E
meters.

2.0 Cotrollin& _InVt (88)

2.1 Is ir~ut passed as calling seqwnce

Yes - 1, No - 0
3.0 Cntrolling Out (9

3.1 Is output data passed back to
calling module? Y

Yes - 1, No - 0

4.0 Cotrolling Paturn (90)

4.1 Is control returned to calling
module? Y

Yes .1, No *0

* PWAM BY:_ ____ APPE BY:_ ____

Ma -27



. .. . .I I. I.. . .I .. I I.i

MODULAR IMP NTATION MEASURE
Porm Code: MaDEm.5

LnECYaZCE : SM.2:)
DETAIL DESIQ4

13SYSTW ma__

C3 mm
I. DATA Cm= N C cmti ): S

5.0 Share Torary Storae (91).

5.1 Is tvorary storaeindependent of
other =ules?

Yes -1, 1l " 0

II. MIC N

Mebtric Value -Su of Above ScoresNo. of Uata Ere-ments

III. EVALUIATION 1WRKSMC'I: Mhat is y=w evaluatim of the
reviewd Wr&ut based on the data elments above?
(1-10) CO If you axe unable to evaluate)

IV. DIMMO'S 0244M:

PRDWAW BY:__ APP iU BY:

Ma-28



COIS1NCY

LM PHAS: Sd:S): F o aD 1

DETAIL DESIGN lmamC 1 Ma[ . 2

SYSTE NAMEB:
C3~M~ SSCS)

I. TeMC 9314RYTI:

1. Procedure Consistency Measure

2. Data Consistency Measure

ct.ria Value =um of Above ScoresNo. of Metrics

III. EVALUATIO WA.3MCNE : *mt is 7=" evaluatin of ther _prducs Wk on the Mtrics abow?
(1-10)_ If you are uamble to evaluate)

PRWA Y: _A1M BY:

DAT: _:

Ma-29
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SDIpICITy "
For Code: MaMC.2

LEC!YZ PHAS: 0=m
DETAIL DESIGN M M.4 MaW4.3

13 SmST4 _ __

I. WETIPC .J44ARY IWJET!N:

1. Design Structure Measure

2. Couplexity Measure

• U. lIX ,."~: o
Sumof Abv cs, F7

Criteria Value of metrics

II. EALUATICIN WORKS ON: *at is your evaluation of the
revi Prducs BW--on the etiCs above?

(l-lO)_ C if you are mable to evaluate)

PIWnAME BY: APW BY:I II II:_ _ I

( Ma- 30



____________________________por COd: 14MC..3

MEAIL DESIGN MaDDM * S

I. ?EI'IC SI4A 1CRJCTION:

1. ?.bdugar I~1emntation Mom=~zr

No0. of metric

III. EVALUATION4 NMUCTIQN: Wist is yaw evaluati ' n of the
revi~~ pro&=$t bas" n the metrics above?
(1-10) (jIf you are unable to evaluate)

InAM BY:__ _ _ _ _ AIPWD BY:i

Ma -31
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MAflCAIAILnTY
Pa= Code: MWMF.1

LEC= PIM maA5:)
DEXAIL DESIGN MaIW.1 ?MaIC.2

OSmsrmw ?bJI2C*3

1. consistency 
E

2. Szzqpicity 
T

3. uluarity 
r

I!. ~ Sum of Abov Scors
factor Vahm WO ofciei

111. EVALMTICH VRC'IK t is yMW evauatiM Of tim
products asea tm criteri Abova?

(1-10(_ If yuu are unable to evaluate)

AM BY:__ _ _ _ _ A17P13 BY:_ _____

Ma -32
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MUADILITY

Coqilete this score chart if application of this set of workshmets is an=r-
priate whe- prodct of Al, A2, A3, M4, B and D in Design Phase are available

Data Auinr of Data
EAint Data memmt metric criteria Factor

_____r ELM= score score Score Score

14L

2L

8I2

FMRS M'AS33U~ Date_________

Ma -33



KAIMAIMAILnY

Comlete this score chart if a second application of this set of Worksheets is
appropriate for update when products of C in Coding and Checkout Phase is
available.

Data MirA of Data
MOI Data MIAM Mebtric criteria Factor

_________t S~or SCOT SCOT. score

12L

14L

4f2

81

SEMM ?MAIJB~r Date________

Ma-3



MANrAma3Igfy

Complete this score chart if a third application of this set of Iiorksheets is-
appropriate for update whon products of B-D3 and B-D4 in Test and Integration
Phase are available.

Dsta Pawr Of Data
hA~t Dta ~Elmt Mtric CriteriA Factor

Nmber Elemt score Score score score

--

THIR MEASUEW Date_ ___

Ma -35



DESIgu STRJ~rUR WME
Porn Cod: MaDl

LECY= PHAS: Smtcs):
DRLDETATION

1. DATA ____1_ WON:

1.0 Entnce and Exit of the Module (83)

1.1 Nmber of enuunces Into odules.

1.2 ?amber of exits from modue.

Score. 1 * 1

11.~ M Sum of Above Scores
ValueUl No. of Data ilent

III. EVALATION WSECION: at is yor evaluaton of th-
reviewed products base on the data elemnts above?
(1-10) (J If you are unable to evaluate)

TV. Dos=CT S cote=':

PPW NYA : APPROYD :-

Ma-36
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P= Code: MaD*.2

DIPLREWTTINC

1.0 Dat and Contol Flow Cm 1ucty (81)

1.i What is the an of the mber of
decision points, subdecision points.
conditial bra ches mad imcoodi-
tionml brirhes?

Score1-- ( -1) +

Sum of Above Scores

III. EVALUATION WOJCSKBCrlON: *at is your evaluation of the
reviewed pro ts baed on the data elenrts above?
C-lO)__ (0 If you are unable to evaluate)

IV. nwPw t'S (4TS:

PRDAW BY:______ APPRV BY:______

DATE: 3 :

Ma-37



CMING SIMPLICITY MEASURE
Pou code: MaIM

Ct F:HA2: S RCS) :LM LYflIA X a Source Code

mm NAWE

iQ SYG4 _ _

I. DATA CDL aMN WOI oN:

1.0 !Wtlive Boolem or Go a Boolean
zwssions (IUD)j

1.0 S ,, ] 181.1 Nuber of Lnesaiv ocluiglcaets

2.1 Number of statent labels?
(Do not count faint statemu)

2.2 Nmber of lines occluding cmts
(xecutable statmuts)

score .- ( r 7 -
3.0 Nesting Level (109)

3.1 MLvxma nesting level? L..J

scare

4.0 Coditional Branches (110)

4.1 Mmaber of conditioal branh"?

4.2 Nuber of eatoble stmlma s?

Score- 1-0 +

PWAM BY: __ APP BY:.

DAM: -38

Ma-38



COMING SIMPLICITY MEASUE
___ Code: Ma.IItM.3

L CY PHA: SO(MRCs):

I. DATA COLECIN IEI 'CIN (contivued):

S.o tIcmadi4ton-al rincbes (i1l)

S. 1 Nmber of uconditionsl brms. F-
S.2 Number of executabe statts.

Score * t S.? )
6.0 In and Out of Looys (112)

6.1 Number of am a==ce/
one edt loops.

6.2 Total Number of loops.

Score -61 =.2

7.0 gov (1x c13)

7.1 Mu ber of loop indices that a"-
andified.

7.2 Total number of loops.

score -1-( 71 E l)

PRAW BY: _ -__ APP 3Y:_

Ma-39



I I LPon Code: 4a4.3

L ZCY aZE : S:RAS: i

II,34 cTIN ,SOERTC CME

. DATA C Cr N WtlTI=Q (C=imtINV):

8.0 Wkxlue Flow Top to Bottom (115)
8.1 Is flow top to bottom?

Thr should not be my beckwad
bruching Wl~s.) Y

Yesa1, No0
9.0 local Variables (128)

9.1 Nuwber of local variables.
9.2 Number of variables (local ad global).

II. MIC WORlC'IC MI: metric Value Sum of Above Scores

V - at. of DtaEl ts

III. EVALWU, N WOPXSELMBcrIQ: What is yow evaluation of the
t based an the data elunts above?

(1-10)_ (- If you are uizble to eval ate)

IV. fl6E1'S C24Efl'

PPA BY J: _A1PP) BY:

Ma-40
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p=a Code: !43 Dt4

1.0 C mma PO : t s7S): I

1. DQT COLLEMCK S=M_ €€

1. 1 M*er 4f calliag SONInm Pm-
metes that a = =02ntr vlrable. "-

1.2 uber of =all4 sequmm para-
meters.r.

Scre M.1 r72F
2. 0 C0a=0nin M I(")

2.1 Is iWt passed as c-114g so*=mee
parin.t?

Yes mi, No - 0

3.1 Is mqm data passed back to
CallI ng Mo~e?

Yes. 1, No 0

4.0 C trolim RU-n (90)
4.1 Is emurol wl'w d to clYNi

module?
Yes "1. No a 0

U. ME'IC vmt:mmI:
mr'ic Valm -m of Abow Scores

No. O o ta f it

III. EALUATION MaMCTIC1: VWat is your evaluation of the
TeVIOW.d product based an zhe data elements above?
C1-10),. If y£ are uable to evaluate)

IV. D6C1 oSffm13

WIA W : A.M... r" :

Ma-41
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q1J=fl OF a44ENTS WMESE
Poam Code. Mat~

I C= PHASE: SMRMCS3:
D4PL8w9ITATIN

I. A LBrKWISM-.

1.0 Quntity of Cmts (1U7)
1.a )habe of n-blik lines of =mmu.
1.2 Number of no-bank inems.

11. MIC VMWMCN:Si. of Above SCT

)WtriC ~ ~ Va= o.tr a =1intt

InI -VUfCJ muna Iu(ScmmQN: wmat is Your evaluation of the
rOV18Wd PTOGUCCs ase n the data elmmnt above?
(1-10) (~If you are unable to eva~izate)

IV. D !I'S COMMIT:

B~R Y:______ APpFM BY:_ _____

Ma-42



I II I

EFFECTIV SS OF ameTs MEASURE

PFom Code: MaIM.6
LIF CYM PHASE: scmmcS):

SOM

1.0 Prologfue Comments (118)

1.1 Are there prologue comments contain-
in information about the fumction,
author, version number, data inputs,
outputs, assumptions and limitations? M

Yes -1, No - 0

2.0 Control and Destinations Comment (119)

2.1 How many decision points and trans-
f ers of control are not commented?

2.2 Total number of decision points.

3. 0 1.wcide PC Wndut ode CBuzt (1.20)

3.1 Is all machine language code
commented?

Yes , 1, No , 0

4.0 Hon-standard HOL Statements Comment (121)

4.1 Are non-standard HOL statements

commented?Yes 1, No -0

!RWA1 BY: _,, W D PPBD" NY:

Ma-43
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EFPEBCrr5f OF COEWM OC MD (Continued)
Fom od: D4.6LIM C= RiM.: ' smm : ..

I. D= CMLEC .C (contiiud)

5.0 D-Cared Variables C te (122)
S.1 How my decared vaiables an notF

described by. cmmts?
5.2 Maaber Of variables. E7

Score =-(-i~ S 52

6.0 nt tcDoNtW =tf

6.1 Do the commts do more than rePeat
the operation?

Yes a 1, No a 0
7.0 identification of goeMt (137)

7.1 Are comts set off from th code
in a uniform munr?

Yes a 1, No m 0

11. N :IC WORME.CN:

S aSm of Above Scores
No- of Data Er'ents

III. VALW CN ISM MON: Iat is yow ution of the
revie d n the data elments above?
(1-10)_ ( If you are =nable to evaluate)

PIWAM IN _______ APPMIf:______

I lI I I l

Ma- 44



D~~Ir~H~ssOF ThWJ3errTIOb LmAa W1A MiE
_____________________________FouCods: MaD44.7

C13

SITM

1.0 High-Order Language (107)

1.1 I's high order languaage used?
If Yes a 1No aO

2.0 Variable Names (123)

2.1 Are variable name (uemonices)
descriptive of the physical or
functional propert they represent? Y

If Yes a , No a

3.0 Blocked and Indented Source Code (125)

3.1 Is the code logically
blocked and indented?

If Yes 1, No 0

PRDAM BY:______ AM~ BY:______

Ma-45
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MEM~PIVENESS OF UfI&84'EAXI LANWALE MEASURE (Cmitizaid)

Pon OW: 7

fl4PC= PTIO: ___ ___ ___ __

Q S 3 WC:___

4.0 Cge Statmmt Per Lin (126)
4.1 lNaber of lines with wre thn ED

me * ta: AoveScre

4.37hetotl mro lies iatemtsib

MOWS. L



smi~xcrr Po= Code: Mahc. 1

LIMAE C=ZPMSMS):
IMPLB4HErATICN MafIM. 1 Ma1144. 2

0 Srsm NAM:_____
___________ Mall!. 3

1. NMTIC SL.t44R WOftSCU:

1. Desi.gn Structure Measure
2. Complexity Measure
3. Coding Simplicity Measure

n. CRI71A 113IG(I:-
Cz~m~a Van. * of Above Score m

III. UmLUTM*t is' yaw .vahatio of the
reviwed ra~w=W the mics so ivs?

(1-10)_ (0 If you we umble to eValuate)

PinM BY:______ A 3U BY:_ _____

_____ __ OW:__ _ _

Ma -47
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MI IT

Po= Code: MaD'E.2
DEC= PHM. ~:~)

UL'8MIMIM3 1.LMt.4p

OC3smm4 _ _ _ __ _ _ _

I. WW~hC SJE4AR 1CRBC7TDI:

1. lModuw Implemntation IMasurs

CctT15 Vaim No ofHU

III.UALUT 141 *atis Yur.valuation of thef ~(1-10)-( If you are unabl, to evaluate)

Ma -48



Cl~~i II-MMa

I

SCitSII FDS.I VI |

SIWE_______

I. METRIC WNWt4ARY 1 EON:

1. Quntity of- comments neasure

2. Effectiveness of comments measure

3. Descriptiveness-of implementation

language measure

.... Sum of Above Scores
Criteria VUU ONO. Of Nbtrcs

III. EV'AUW__ N _____ _ : *at is your ealuation of therrWdproduct base n the ,,,-rics above?

,(1-1_ I yo are unble to evaluate)

PRWAM BY: __APY. M BY:

DA2: AM :

Ma-49



-nom Coda: MaIMF.l

LIECYM.E PIMS: S=M-(S):
IMPL34ENTATICN MaIL.C. MAhC. 2

C3 SMMNh NAM:_

,O]SALsSM4 MaRhC.3

1. Smlct

2. Modularity F
3. Self-Dsscriptiveness

17. FACAR 1WCTIEM :
- atr au Siu of Above Scores

PactorVali WO. of aftxeria

III. EVALAIa WOP3ILCrN: ghat is your evalzation of the
raVN!GWd products b asen the criteria above?
(1-10)_ & If you are unable to evaluaste)

VAPM TV_______ APD 3?:

Ma-SO0



MAfl4AB=~l

CouIiete this score chart if application of this set of workshemt is appro-
priat. when In-odu of A and B in Coding and Chackout Rmae are availazble.

Data Auswrof Data
Ed t Data MAit Metric Criteria Factor

Nmber Elwt Score Scor score Score

83

JL
WD6

108

109

no0

111

W1

113

us

128

87

* 90

Ma-Si



)4ADrZAnmauIfy

Data Answar Of Data -

Eeet Date E3satmtric criutria Pco
_______ MGM=t Score SCOTS, Score Scar.

119

A-a-5



?4AINM AIILMI

Cozp1ete this score cbart..if application of this set of worksheets is appropriale
for update %hen products of B-D2 in Test and Integration Phase is vailable.

Data Answr of Data
flinmt Dita, Elumt metric citeria PActor
Number Elin score qScar Score Score

83

106

108

109

110

131

128

87

89

90

Ma -53



Data Aswer of Data
mont Data. MA O mtic criteria Pactoz

Number__ E.inmt Score Score Score Score
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Cplete this score chart if applicatiou of this set of worksheets is appropriate
for update when products of B-D2 in Test and Integration Phase is available.

Data Anserof Data
RI m= Data MAMMt )Mric criteria Factor
Number MAMt Score SOT. score score

83

19

108

us

87

89

* 90

I I Ma-55



mADmkmnxflrr

Dat Aswer of Diu
Elom. Dt ld= Metric criteria Pactor
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INTRODUCTION AND INSTRUCTIONS

FOR

FLEXIBILITY MODULE

INTRODUCTION TO FLEXIBILITY

The Quality Factor Flexibility represents a measure of the

effort required to modify an operational program. FIGURES Fx -

through Fx - 4 represent the hierarchy of Metric, Criteria

and Quality Factor worksheets associated with Flexibility in

Requirements Analysis, Preliminary Design, Detailed Design

and Implementation phases of the Software Development Life

Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

Fx-1



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Flexibility work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.
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STEPS FOR COMPLETING WORKSHEETS

Step 1
Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Comp ,7)r Program Life Cycle:

(2.1) Requirements Analysis

(2.2) Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

Fx-4



Before a worksheet set can be applied, specific pro-
ducts associated with it must be obtained. The Pro-
duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection
Worksection as it applies to the system/

subsystem/module you are measuring and trans-
fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.
a NO answer is scored as a 0.

The questions that call for a numeric
quantity type response have specific in-

structions on how to score the response.

Follow the instructions under .each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Ansver the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary
Worksection represents an individual Metric

Value.

Px-5 j
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet,

(S.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the
Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the I
Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate
the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

f! algorithm on the Worksheet.

Fx-6
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STEPS-FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

Fx-7



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,
you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set

is composed of similar tree structure diagrams. Each

Sc6re Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any wotksheet, in order to record

scores you must-locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, a 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Fx-8
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Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

tFor each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRI.C SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Fx-9
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Step 4- FACTOR SCORE

Each box in this column represents the score

from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-

pact form.

Px- 10
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TRADE- INITIAL OR PDR
OFF AzMirz&ITED ALMO MTI D MINUTES

P TS STY SYSTM DEVELOflr HIGER DRAFT AND
FWKW SPEC, SPEC LEVEL PRUCT ACTION

SB2EN FOR SPEC SPC fM
SPEC cI RESPNSES

sWr R=IR94ET PR Y
TO BE ANALYSIS DESIGN
APPLIE -003HEM

- ESD 'P1J=Cr FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

0 Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

- Product B.1 - Authenticated Development Specification for
each CPCI

0 Product B.2 - Possible higher-leveI specification, rCD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note oelow.

e Product 3.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

e Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Fx-ll
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PIJC- DE- PRED.I- CDR
TIONAL TAILED DATA ALGO- NARY n SYSTM PRELIM.

PIC XrS FAN FLOW FOR4T Rrl14 PeRWr A r1CN SEG- CCI
CHATS O4fT f DSC. DESC. DiSC. IE MWT TEST

RESPON- TES PR-
SS PUNSCURES

ORI DETAILM DESIGN PRLUNARYTOE VOHE DESIGN

APPLIM(UPDATE)

ESD PWRJGTS'FR SIQ4 PHIASE,

Apply the Detailed Design Worksheets as trik following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.Z: Detailed flowcharts

" Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

Product B. : Preliminary Product Specifications,
including the above

0 Product D-. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

e Product C.l: System, Segment and CPCI
Test Plans

e Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Px-12
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PtaUCTS CODE ALTJ0 PRCr)rC SPECS

i*

DWLE1EAMETK DETAILED DESIGN
SET M BE ~RSES(PAE
APLE MME wum ME

FSD PIRODXMF FOR (MlING AND GiECKNG PHAE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for Update as

the following types of products become available. See

note below.

• Product C. o Altered Product Specifications,
including compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.
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FINAL S8OWr M= !I HIGH
IFU Ca SYS=I 72ST CODrG PRMULY LVE

Drum munMG

I (

'ESD~~Al~ ESIQ'IRTET'N

INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Ukdate
as the following types of products become available. See
note below.

A
* Product 1: Final CPCI Test Procedures
* Product 2: Segment (if any) and system-level

Test Procedures
B-D

e Product 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D
* "rOduct 2: Computer Progr u Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

3-D
e -- roduct 3: Modified Psoduct Specification
* Product 4: Possible high-level specification,

ICD and changes..

NOTE: If these products do not contain the information J.
requested by the Data Element questions, other

contractor-supplied information should be searched.
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DATA STORAGE EWANSICN
_ _ _ __ Form Code: :xDDK.

LIFE CYME PHASE: SOWRCCS):
DETAIL DESIGN

Q3 SSM _____

QUSMYSTB4 _ _ _ _ _ _ _

I. DATA 0OLLECrICN WRKSECTION: SC

1.0 Losical Processini Indem dence (98)

1.1 Is logical processing independent
of storage specification?

Yes - 1, No- 0

*Score of the System No. of NMoules with 'YES'
Total No. Of Modules

II. .E7ERC RKSEMCNI:
Sum of Above Scores El

Metric Value No. of Data Elements

III. EVAUJATNI WOR]rIG4: What is yew evaluation of the
revld Prodts on the data elemnts above?
(1-10) C6 If you are unable to evaluate)

IV. DEBECTVR'S 6144WS:

PWAPI BY: APPDM BY:

DA TE: DMT:

Fx-1S
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E NTSIBILITY MEASURE
LBy Mod"e) Fora Code: FxD4. 2

LIECYCLE PHASE: )UCS)
DEAL DESIGN

.C ssmN E: __

I. DATA 00LECrI0Nwau3KECI'ION:

1.0 ?Modules Table Driven (99)

1.1 Is the module table driven?

Yes - 1, No a 0

'Scare of the Systm No. of Modules with '"YES'
Total No. of Modu.les

2.0 Ac cacY. Conrence and Timzigs Attributes (84)
2.1 Are accuracy, convergence, or timing

attributes parametric? 7

II. METRIC cOK:
Sum of Above Scores

Metric Value N o. of Data Elments

III. EVALUATION ORKSCTIO: *xt is you evaluation of the
piAE i on the 4ata, eliem above?

C1-10)_ (. If you are unable to evaluate)

IV. NWS I'S C04E1S:

PWA IY: __ _ __AP Y:

UM: DIS:

Fx-16
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MODULAR IMPLEMLHTATIN MEASURE

ForM Code: FxDLt)j.3
LIECYL . : OICs)

DETAIL DESIGN

I. DATA CLECTION WMMC1ION:

1.0 Controlling Parters (87)

1.1 Number of calling sequence para-
meters that are control parameters.

1.2 Number of calling sequence para-
meters.

2.0 Cotrolling Input (88)

2.1 Is input passed as calling sequenceparlmters ?

Yes *i, NO 0

3.0 Controlling wt~ut (89)

3.1 Is output data passed back to
calling module?

Yes - 1, No a 0

4.0 Controlling Return (90)

4.1 Is control returned to calling
module?

Yes * 1, No" 0

PREPARE BY: _ __ APP BY:

Fx-17



MODULAR IPLH4WTATI.N MEASURE (Continued)
Porn Code: FxD1A.3

L CE PHASE: S C.S):
DETAIL DESIGN

I. DATA COLLECTIC4 1OECTIN (continued):

5.0 Share Temporary Storage (91)

5.1 Is temporary storage independent of
other modules?

Yes = 1, No = 0 E

II. METRIC ORKSECTION:
Sn of Above Scores

Metric Value - No. of Data Elements

III. EVAUAWIN 1DRLSECIION: fat is yor evaluation of the
r viefed products based on the data elemnts above?
1-10).__ (0 If you are unable to evaluate)

IV. IIPECYR S I4EWS:

PRDAM BY:__ ____ APPROVD BY:_ _____
DAT: DM.:

Fx-18
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I

G(NMRALITY CHECKLIST

Fo= Code: FxDIW.4

LIFE CYCLE PHASE: SUC()
DEAIL DESIGN

I. DATA DLLECTICN )CSRKECrION: ' "

1.0 Lkmixed, Processing xrid Yxpu./Catpt (92)
1.1 Does the module not mix input,

wq=put and proc~fing :Bmction
in the sme module?
Yes - 1, No- 0

2.0 ?.bwcine Dependent Functios(93)
2.1 Nuiber of mAize dependent fumtionsperformed.

3.0 Uli mted Data Volum e (94)
3.1 Is processing data volum unlizmited?

Yes 1, No a 0
4.0 Unilimited Data Value (9S)

4.1 In the Desigu PhL, is processing'
data value unlimited?
Yes - 1, No a 0

II. .MIC .. KSEMCO: Sum of Above Scores
Metric Value. No. of Data Elewnts

III. EVALUAaIMI WVJCSECfI: *at is your evaluation of- the
R7im PTEF1c i on the data elemnts Above?
(1-10)_ (0 If you are unable to evaluate)

* l~~V. INSPECMORS CCaNTS:

PRDARD BY: __ BY:___ .

Fx-19



WPANDABILITY
Form Co&s: FxDC. 1

LMCYCLE PHASE: SOltMEC :

DETIPL DESIGN PxDl?4.1 PxJM. 2

I. ?EIRIC SUMARY -R CK: iMrl:

1. Data Storage Expsim MammrO

2. E xtasibi.ity Measrie

•II. WT1UIA'IQN: Sue of Above scores
criteria Value No. of metrcs

III. EAWLUATION ON: 'What is yQUr evustim of the
M P 0Mon the metrics abow?
(1-10). If you are unable to evaluat)

MAMPI IBY:__ APP BY:

MuT: ..... _______

Fx -20
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MDUARITY
Fo Code: 2C

LIM CCI PHASE: MC()
DETAIL DESIGN FxD[M4.3

I. METRIC SL Y 1:

1. Modular Inplementation Measure

-II. CPIT3IA WOKCflCN:-
Sum of Above Score

Crteria VaLUe - .of Metrics

III. EVALUTION 1ORKCrI?: %hat is you evaluatim of the
reV!G~d poducs onthe mtries above?

(1-10)_ ( If you are uable to evalua .)

qPWAD BY: APP D NY:
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(GDALITY

Form Code: PzMC.3
CCL PHASE: SOUCEs):

DETAIL DESIGN FxID4.4

Q SYS724 NM:

I. ?.E!IC SLMtARY 1RCl4
1. Generality Ciecklist

-II. CRTEIA WMCUlCK:
Sum of Above ScoresC~tflA VS1IS "No. of Metrics

III. EALUATION WOR3CTION: *at is yaw evaluton of the
revi.wd products based an the metrics above?
C1-10)__._. (9 If you are umable to eVaute)

PPA1M ZY:_, APPROVE BY:

Px- 22



FLE(IBILITY

PaO. Code: FXDDF. 1

LIECYCLE PM: SM~
DETAIL DESIGN PxIDC. FxlIC.Z2

QSMsYsm FXMC. 3

2. MO&AaritY

3 Gawrality

II. PACR Sum fcAbve Sor:
F~t~ Vale No of Criteria

III. EVAUMON~ WMCrMO: *xit is your evaluationi of the
reVIse products on~ itho criteria above?

(i-i) (PIf you. are unable to evauate)

W BY:_________ W NY:______

Fx-23



Cmp1ete this score chart if a application of this set of iorksheets is appro
priate whena proda.ts of Al, A2, A3, A4, B and D in Desisa pba bem milable.

Dta Answr of Data

Elmmnt Data Mae=~n metric criteria Factor

84

87

Fx-24



FLma~hiLfY

Cmpete this score chart if a swmd (or iterative) application of this set
of wiorkshets is appropriate for update when the prodcts of C in Coding ad

Data Answer of Data
Elm nt Data melmnt metric criteria Factor
Nmber Element scr scr Score scr

98

99

84

87

89

90

91

92

93

94

Sa ?MEAL~WT Date____

Fx 2S
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Complete this score chart if a third appicaion of this set of wiorksheets is
appropriate for iq~date when proIt of B-D3, B-D4 in Test and Integratian
phase beom available. 4

Data Answer of Data
Eimnt Data Emmnmt Metric Criteria Factor

99

84

87

88

89

90

91

92

93

.ASDLAS

Date__
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MODULAR IMPID4TATION MEASURE

__= Code: FxIt4.1
LMC1YE PHAE: 'MC(

I14PLBdVTATIC_

I. DMT COL.LBC1zcN WMUS=CKO: s

1.0 Controllinz ParinteIs (87)
1.1 Nmber of calI ing sequmce par-

mters that are control variables.1.2 N ~e of caln seumce pars-
meters. r7

2.0 controlling z=a= C8)

2.1 Is input passed as calling sequnce
Parameters? Y
Yes- 1, No- 0

3.0 Controlling OutpA (89)
3.1 Is outp t .data passed back tEoCa m moule? ---

Yes- 1, No a 0

4. 0 C-ntrolliM Return (90)
4.1 Is cmtrol returned to calling

mile?

Yes - , No a 0

IL. M C %EVM"F N:
Siun of Above Scores)btriC Value No. 'of Data E.leaets L...

III. VALUATIM C : at i yaw evaluation of the
reviewed pip ucts based on the data elemets above?
(1-10) CF If you are umable to evaluate)

iV. IPCrM S CMIS:

Fx-27
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GNALITY CHECKIST

Fo= Code: FxIhMt.2

L IM CY: SiMCS):
DFLMENTATION

0== M MM. 0 1

I. (AT) COMMON SMSM

1.0 UtdgdProcssira and, Inpt/ourpst (92)
1.1 Does the VIDule not MiX iuut,

anptud procing funtionsm
u e s Wdule? Y

Yes - 1, Noa0

2.0 Mchine Dependent Functions (93)
2.1 MNber of mechtie dependmet Amcms

perforUd.

Score 1~ E 2.1
3.0 Unlimited Data Voluee (94)

3.1 Can the imowt=s of data that can
be processed be unlimited?
Yes - 1, No a 0 M

4.0 Lnlimied Data Value (9S)
4.1 In the Ipluoentatia Paze, is the

value of data that cim be processed
iml'imi ted? EY
Yes - 1, No a 0

11. ME'IC NMCYCm:
iVl Sum of Above Scores

, No. of Data E amnts

III. EVAWAGTIOK tSBCTICI: I*at is ymw evaluation of the
rev2id ba.!d1 an the data eluments above?
(1-10). (0 If you are unable to evaluate)

IV. I PBC1M S 9li:

PPRAPM NY:__ APPM BY:
DATE: DA32:,
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EXTESIBILITYMESRIFom Code: FxI44.3

L CYE PHAS: SORCCS):

I. DATA OLECrION 1GRSECrICN:

1.0 Accura;Y. Converguwe and L~iA Attributes (84)

1.1 Are accuracy, converpece, or timini
attributes parametric?

Yes - 1, No 0

II. METRIC K)RI,, ONQ:
I.Mtric Value Sum of Above Scores

No. of Data EleMnts

III. EVAXTIM WRfNBCrlC4: Mat is yaw evaluation of the
renewde product basean the data elemts above?

(P If you ame unable to evaluate)

IV. TScUS CoITS:

1RDA1 NY:______ APFROM BY:_ _____
DATE: Dm:'" ..

(N- 24
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QUNIYOF Ct4EN'r MEASURE
Form Code: Fxl4M.4

LIFE CYCL PHASE: SClIp(S):

TIPLN~iATICN _ __ _ _ __ _ _

S MW E: _,

I. DATA C)LLECrITN WKSECrION:

1.0 Qimtity of Cmints C17)

1.1 1Mxber of om-blank lios of c tms. El

1.2 Number of non-blank lifts.

II. .,M IC WOKSMO:

Metric Value S of Above ScoresNio~zc a~~u =No. of Data Elemas

III. EVALUAUTIC WO CrI: *at is y=w evaluation of the
revw ed on the data elae= above?
(1-10)_ (0 If you are unable to evaluate)

IV. ISFWCT'S CDOINM:

PRPAM BY: _APPDJE BY:

DATE.: DA TE:

Fx-30
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EFFECTIVENESS OF CM4ENS MEASURE
PoT. Code: Fx]IM.5

LIFECYLE PHASE: SOW.MS):
IMPIB4BTATION

[" SC] NAME:

I. DAITA LCOI= N EM C I C TION:

1.0 Prologue C nts (3.1S)

1.1 Are there prologue commnts contain-

author, version nzaer, date inrt,
output=, asumptions and limitations? Y N
Yes= ai, No= ---0

2.0 Control and Destiations Commnt C119)
2.1 How many decisions points and trnsfers

of control are not commted? E

Score -dj(a + -2.

3.0 isld g i terI Ce a mntg (120e

Yes a 1, No - 0

4.0 Non-standard HOL Statements Cmwent (121)

4.1 Are non-standard HOL Statements.
Ccmte d?

Yes =1, No 0

PREPARED BY: _APP BY:

DATE_: DA_:__

Fx-31
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EFFECTIVRESS OF CG44ENT MEASURE (Continuied)
Fam Code: Fxf#l4.5

LIECYCE PHAE: IUMc)
I4PPENATION

C SYTI NAM:

I. D=T COLLECrIGJ1C 3CYK (continued):

5.0 Declared Variables Comented (122)

5.1 How zyl declared variables are not
described by cts?

S.2 INumaer of variables.
Score-147. 7.2

6.0 C ..nts Wich Dn Not eY preat the
Operation (124)

6. 1 Do the cimnts do wre than repeat
the operation? F
Yes a 1, No w 0

7.0 Identification of Coants (137)

7.1 Are comints set off fm~ the code
in a unifo=momer? 

E
Yes - 1. No a 0

II. ?.mRC RErIN
Sum of Above Scores

ltric Value No. of Data El ts

III. EVALUTION WORKSBCTIa: itt is your evaluation of the
revwed products baMed on the data elements above?
(1-10)_ (0 If you are unable to evaluate)

IV. Dn C3=,I S C34 s:

P AMD BY: _APPO BY:

Fx-32



DESCRITIVENESS OF flPL3MIATIC LANGM MEAS
P= Code: Fxhtd.6

CLE PSE: SMR(S):
IMPLEMENrATICt

mmI NME:
Q3 Sawsm3 _ _

1.o High Order Language (107)

1.1 Is high order language used? MYN

Yes a 1, No a 0

2.0 Variable Names (123)

2.1 Are variable nime (eImi&es)
descriptive of the physical or
f u-tional property they represent?

Yes - 1, No=0 a

3.0 Blocked and Indented Smrce Code (125)

3.1 Is the code logically blocked and
indented? F--7

Yes 1 ., No = 0

PREPAR BY:_ __ APPRO BY:

Fx-33



DESCIFOYMEM OF DIPULSCTIN LANQWA MEASUM (Continued)
Fom Code: FxDt. 6

LIFECYMEPHASE: OC()

I. DATA LLCrI WC i sECrIClN (contmued):

4.0 on Statemt Per Line (126)

4.1 Nuber of lines with 90, than O
statt.M

4.2 Number of cntinous lines.

4.3 The total dr of 1nles in

II. moeIC C :
Ium of Above Scores

HbtC Value No. of Data Elemnts

III. MVALIKION 1CCBFCrIN: *hat is yaw evaluation of theZeyased on the data elemats above?
(1-10)_ (0 If you are umable to evaluate)

1PJAM BY:, __ AP BY:

DMI: _ _ __ _ _ _ _ _ _

Fx-34



MVDUIARITY
Pam Co&: FxIMC. 1

LIECYLE PHASE: SOMCS): Fxm. m

P4Pfl tTI FxZ .1

I. ?'ETRC SM44RY 1RCIb:S

1. Modular Inplementation Measure E

.11. M .rERA WM0= N:

Criteria Value * m of Above Scors ['
No. of Metrics

III. ALV CN WaWWrICH: *mt is yow eva.ion of. the
reviewend products on"4~ the intricms above?
(l-10)__ ( If you are unable to evaluate)

SY: __ APOVED BY:

Fx-3S



G B O A L IY C U )C w

QSsmys___
OC u __ __ __

I. WEYRC SLNWYTR!I4

1. Generality Ohoklist

-11. CTIVIA UCf4:* o

No. of MtT1CS

III. HVAU1ATION 13JKCTIGK: Miat is ymw ova23utim of t)bs
levie Pr~dC" 0a the amics above?

(1-10) (9If you ane unable to evaiUate)

BD~ Y:______ APHW BY:_ _____

Fx-36



WAN ILIT

Po=n Code: Fxf.C. 3

LB4P TICN FxIMR.3

I. MEMIC SU44ARY TO:
1. Extensibility Measure

I1. MIERIC"A t rrCITON:

~Sum of Above ScoreE.C z r im Va~l w No- 01: Metrics

III. EVALUATIO4 RZECIONl: *hat is y= evalultion of the
reviee ~ i prdmis a the intric-s &bowe?
(1-10)__ ( If you are unable to evaluate)

P.APM BY: .. AP.. BY:

DmAT: ,, DA,:,

Fx-37

__ ___I__ __ __ _ __ __ __I_ ___n_



SELF-DESMIPTVI4ES
Pam Cod.: FXINE.4

II4PLE4H4TATIN FxD#4.4 FXlht. 5

1. MMIIC SMAR tP1ICH:

1. Qmtity of Cats Mas-we

Z. Effictiveinss of Camuats Mum"w

3. Descrjptivess Of INP1itticfl LuigP uq m"~w

-I. cgXTDA m.CiOng
CT.1tS~A ~ Sun of Above Scores

III. WVAWATIVJ V*ACTIG: *at is your ealuatimi of the
RV~ew proacts art mn the rics Abuvni

(1_10)_ ( If you are umabl. to evahats)

IRWAU BY:______ AP1J BY:_ _____

PX-36



FLWCUhILITY
Form Code: FxIMF.1

LI E = PHAZ: ass)
MM ENU6TIM ~ Pxfl. 1 FxD.2

sQ0agim'm FXDC.4 FxDhE.3

I. CflD.IA SI44A R incrI :

1. JMb&aarity

2. GiemlityE

3. femada ilityE

4. Self -DescriptvnssE

II. FACO R~C'O4

Fatrau Sm of Above Scores r
N5 ol CrIte'ria

III1. EVAUXTION WORKSECTflt: Mat is ymw evaluation of the
reviewed products baon the criteria above?
(1-10) (0 If youare abletoevaluate)

DATE_ _ _ _ _ _ _ _ _ _

Px-39



CM1ete this scorechart if an ppfcat ion of this set of wiorksheets is awpro
priate ir&Nn products of A and B in Coding and Oweckout phase beeame available.

lement Data Almmmtric Critefix Factor
Numer Elmep SW"Sc re Score

87

89

90

72
93

94

95

84

127

I. 118

120

122

124
137

107

123

126

_M________ Dat_ __ _

Fx -40



F Conp1ete thsscorechart if a second ?Jiai of this set of 1iorkshects isappropriate for update when product 0 -D2 in Test and Integration phase be-
coer gailable.

Data Answer of DataElement Data Elsm Mtric critri.a Fcto
M~uber Element Score Score scare score

87

89

90

92

93

95

117

118

119

120

121

122

124

137

107

123

125
126

SE NAR-4 Dt



FLECIBILrry
Couplete this scorechart if a third application of this set of worksheets is
appropriate for update.

87

88

89

92

93

94

95

327

120

122

10

123

125

126

rd A"Dt

Fx-42



QUALITY FACTOR
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IN

INTRODUCTION AND INSTRUCTIONS

FOR

TESTABILITY MODULE

INTRODUCTION TO TESTABILITY

The Quality Factor Testability represents a measure of the

effort required to test a program to insure it performs its

intended function. FIGURES Te - 1 through Te - 4 represent the

hierarchy of Metric, Criteria and Quality Factor worksheets

associated with Testability in Requirements Analysis, Prelimin-

ary Design, Detailed Design and Implementation phases of the

Software Development Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set ccn-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

Te-l



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Testability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

Te -2
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TESWLITYQUALITY FA=R~

SIMPWLICITY Gmww c twt

FIGURE Te-1
PRELIMINARY DESIGN WORKSHEET HIERARCHY

FIGURE Te-2
DETAILED DSION WORKSHEFT HIERARCHY

Te-3 
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2). Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

Te -



Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the
algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step 5 - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Te-6



(S.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric. Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria
Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate
the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value
into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.S) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system. J

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Te-7



STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in
"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

I

Te -8 ]
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HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of.worksheets is applied, can

be recorded separately: originals 6 updates.

The Score Chart set (at the end of each worksheet set

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any worksheet, in order to record

scores you must .locate and use the Score Chart that cor-

responds to the Current phase in the Life Cycle. In a

Score Chart set, Zhe first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - I or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

. a corresponding worksheet.

Te-9



Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

fzrm the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Te-10

. ._ _ '._ .. .. . . ... . .... ,, , , . ..



Step 4 - FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the
Score Chart's Factor Score Column.

These Score Chart sets will provide a historical
base for repeated application of the metrics to a system
at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-
pact form.

To1



TRADE- INITIAL OR PM

OFF AIunaImCE& AMTMICATM MMM
PRDCSSTIJY SYSI34 M-OR.1HfFr IGEE DRAFT AND

RPRS SPEC, SPEC im PROUC ACTIONq

SSW FOR SPEC SPECS n
SPE caRSPNE

TO B AMALYSIS DSIGNAPPLIED WO1HMWUE

" SD PI JCrS FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

9 Product A.1 - Trade-off Study Reports

0 Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

* Product 3.1 - Authenticated Development Specification for
each CPCI

0 Product B.2 - Possible higher-level specification, rCD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

e Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

~To-12
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-.. m l n mm ..... -- - - '

FLOf FUON FORMAT RMIM PROr ACTI SEC- (:I
CHARTS CHART DESC. DESC. DSC flM4 MW TEST

1 EP- TES PRO-
I 85 PLANS ICEDUES

wos DEMAILED DESIGN PREmMARJ DESIQISET WO -MEEI DESIGN~
MI E W O 3 2 ,

APPLIED

ESD P==JC' FOR IMSIQ4 PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.1: Functional flowcharts

* Product A.Z: Detailed flowcharts

" Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

" Product B. : Preliminary Product Specifications,
including the above

* Product D. : CDR minutes & action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

* Product C.l: System, Segment and CPCI
Test Plans

" Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

'contractor-supplied information should be searched.

Te-13
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PRa~UC1s CODE ALTERED PROUCrSPS

WOMEET flqT9CI'rnG DETAnLE DESIGN
SET BE TIRM S WORKSHEETS (UPDA7E)
APPLIED

ESD PIR)IUCIS FOR CDDING AND OCICUNG PHASE

Apply the Implementation Worksheets as the code
becomes available.

Apply the Detailed Design Worksheets for Update as
.the following types of products become available. See
note below.

. Product C. - Altered Product Specifications,
including compiler/assembly listings.

NOTE: If these prod ucts do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Te-14



- -l'i.MUM- r.nyi -SIG
Afl4A IIMUMEM UPW H

I SDFm:)i TEST PT L

ANLI

ESD PIWJCrS'FOR TEST AND
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See
note below.

A
0 Product 1: Final CPCI Test Procedures

* Product 2: Segment (if any) and system-level
Test Procedures

B-D
* Product 1: Test Reports

Apply the Implementation Worksheets for Update
as the following types of products become available. See
note below.

-D
S"Product 2: Computer Progrom Coding Changes

Apply the Detailed Design Worksheets for Update as the
following types of products become available. See note.

B-D
' Product 3: Modified Pioduct Specification

. Product 4: Possible high-level specification,
ICD and changes..

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied inforation should be searched.

Te-15 1



Ii

DESIGN STRUC E MEASME
Form Code: TePIE. I

IUE CYCLE PHASE: SCRXCE(S):
PRELIMINARY DESIGN

[O MSYSM3_ _ _ _ _ _ _ _

I. DATA CDLLOU.ECrION WRKCION: S33i

1.0 Hierarchical Structure (3S)
1.1 Is a hierarchical chart provided

which identifies all modules in
the syst?.MNF
Yes - 1, No- 0

2.0 Module Independnce (36)
Z.1 Is the udule i-depdent of the

source of the input or the desti-
nation of the output? YN
Yes - 1, No a 0

3.0 Sine of Data Base (70)
3.1 ?mber of mique -data it. in data

base..E

II. PETRIC ORJEMON: a

Metric Value E
III. EVAUWIQN WORSMcCN: *at is your evaluation of the

revmmd prodacts on the data elmn ts above?
(1-10) CO If you are unable to evaluate)

IV. DOE='S C: 1En:

PFWAJM BY:______ APROM~ Bl:______
DM ': ... M11:...

Te-16
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M UTETING MESR Form Code: TePEt.2

ECYCE PHASE: SOURE(S):
PRELIMVA DESIGN

Q YS724 NME:___

I. DATA (OLLECTION RKCTION:

1.0 Path Coverage (64)
1.1 Rnber of paths to be tested.
1. 2 Total mwier of paths.

2. 0 Iz2!5 Parmters Dowidarj Tested (65)
2.1 Aber of iput s t be tested.
2.2 Total mnDx"r of irz parmters.

II. MMM'tlC WRSECTMON:
Sm of Above Scores

Metric Value No. of Data -lemnts

III. EVAIATIQ WORSBMON: %bat is your evaluation of the
r*iWd rM on-*the data elints above?
(1-10) -( If you are uAble to evaluate).

1V. II1PEC'MR'S C244NM:

PRPAD BY:______ APPPDVD BY:_ _____

Te-17
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RNTEMTIN TESTING MEASURE
Porm Code: TePlE.3

SPHASE: SiCS):
PRELIMINA DESIGN

C3 NAM4

I. DATA OLLECIOH WRKSECTION:

1.0 Module Interfaes Tested (66)

1.1 Nuer of intr Fa-es to be tested.

1.2 Total umber of interfaces.

2.0 Prforkmue Rq it Coverage (67)
2.1 Nmber of perform e equiremnts

to be tested.
2.2 Total mber of perforince

Sa F71+ F27"2

II. .ETR I C lcSECrI'ON:
Metric Value S of Above Scores

No. of Data Elemnts

-III. EVAUWIA N 1ORcrICN: gat is yaw evaluaticm of the
revIe4 proewts baae on the data elemnts above?
(1-10)_ (0 If you are unable to evaluate)

IV. IIEPECrOR'S COMMTS:

PWAP1 BY: APP__ _ __D BY:

Te-18
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Fom Code: ToPEM.4

YE P : _OURC_)_:__

PRLCWDESIGN

I. DATA COLLECTCN rIUSCION: SCORE

1.0 Module Coverae (68)

1.1 mxr of modules to b exercised.

1.2 Nuher of modules.

score . +1, .E

2.0 OcjntifiLatim of Test m L m 0 iu35 For (69)2.1 Are t sst iqxs = =x1xts provided
n summ-ry form? "--

Yes 1, No - 0

II. .E RIC 1 R CrIc : Mtrc Value Su m of Above Scores

No. of Data Elemnts

III. VALW IN W.CYIQ: What is yaw evaluatim of the
S•reviewed p an the data elemts abov?

(C1-10). ( If )ou are umble to evaluate)

IV. D'PBCIS (OM4MM':

PRWAF) IY: __ ____ b BY:

DATE : DATE:

Te-19
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SIMPLICITY

Por Code: T.PDC. 1

LECY : S (S:
PRELIINARY DESIGN Te _ _ _ _

Q mmSS NM:"

I. EMTC SiARY NRSIM oN:
1. Desip Structure Measure

Criteria Value of Above ScoreM., of metr .s

III. WALUAICK WKS TCl : Wat is iw owhmtim of the
YSrUWmd PRMac an the metrics above?

(1-1O) ~ If you ane unable to .vahaate)

PWDA IY: APM DY:

To-20

_I_



______________________ForPm Code: T.PDC. 2

LIECCL PHASE. SWRE(s):
PR.ELIINW DESIGN TePI4. 2 T.PI4. 3

S0SM NE:__

I. METIC SLIMRY WORKSBCTICN:SCR

1. Moduile Testing MeassreE

2. Integration Testing Masmre

III. AUJATG4 m of Above Scams

III.EVAUATI WOiCSCI0G. %iat is yaw gvslUation of the
r#Vw" proicts on the amtrics above?

(1-10)-(JO If you are unable to wealuate)

PPA~BY:_________ A BY:______

To -21



ti li

SYSTPM TBSTh SUPPORT pom Cc&.: TePDC.3 (
L C= MIA.: S=C--(S):

PLDUN DESIGN TePE4.4

I. C7 M1S4ARY SUm ICrZ= N:

1. System Testing Measure

nx. FA="z NM €=- : .L= of Above Scores
Pactor Value s -Vzl -No. of UwiUF'

III. W:hat is y=w evulustim of the
Sam the criteria above?

(1-10)_ If you are unable to evaluate)

1mM By: __W_ BY___

Te-22 I
1* -ii"2 I: " ' __n_ _-__ _"



TEMrBILITY

r _________________________Po= Codw: TePDF.1

LMCYME PHASE: SIMS):
PRELIMINAY DESIGN TePDC. 1 TePDC. 2

O3 9SOSM TePDC. 3

I. CflUIA, SWYSM

2. Int szttion
3. Systm Testing Support

~~ Si. of Above Soems
Pwtor~ Vaul N. of C1te-ra

III. EVALUATIG kUU=I4: *iat is yotw evaluation of the-j
revlewd products Ma~e n toe criLteria abov?
(1-10)_ OF If you a"e umbl to evaluate)

PWAP BY:______ APYO BY:_ _____

To -23

M



Cmplete this scmT chart it an applicAtam of this set of wiorksheets is appo-
priate when pro&icts of B3, C in =mlysis phase becom available.

Data Answer of Data
Element Data ELmM metric criteria PSCWo

Nbr Elnt SCOT. score Scure SOT

35

70.

67

fl -T. Date

Te-24



TES~AiILrY

Cmqete this scar. chart if a secand applicatice of this set of workshmts
is mppropriate for update whe products of Ml mnd C2 in Design Phase are avail.,-
bie.

Data Answr of Dta
Eemt Data Elint metric criteria Factor
Numbert Scare score Scscar.

35

36

70

64

6S

67

68

69

SBMN WASLROfT Date____

To -25



Comiplete this score chart if a third applicatiwi of this set of worksheets is
approprit for update - products of Al, A2, and B-Dl in Test md Integra-
tion Phase ane available.

Data Answer of Data
Eliurt Data Elmmt Metric Citeria Factor
Nmber Elmnt Score Score Score Score

3 5 .......

36

70

64

65

67

Te-26



TESDABILITY

Camplete this socre chart if a Pom-th applicatin of this set of wrkshaut is
appropriate for, - iu products of Al, A2 and B-D i n Test and Integratimn
phase are cal

Data Answer of Data
Element Data Elmnt metric criteria Factor
Number__ Element Score Score SorSce

35

36

70

64

65

66

67

68

69

IOC MEASJ33uW' Date______

Te-27



CW4PLEUrTY MEASURE
Form Code: TeDIMI. 1

LI C= PIA: SMMCMS):

Qmmu

. DATA LLEMON WOESECrON:

1.0 Dat and Control Fow Cleudty (81)

1.1 What is the sm of the m==er of
decision points, subdocijon points,
conditional brmhls and umcondi-
tional brumcbes?

Score a 1 + I

II. M ETIC WRKECs :
Stm of Above ScoresMgt'ric Value =No. of Data mm _.

III. EVAIATICK 1ORIMMON: gat is yuw evaluation of the
a ae 11VW on the data elmmts above?
(1-10) ( If you are umable to evaluate)

IV. MIMI'S cpteETS

P3DAU BY:______ APPWY3 BY:_ _____

Te-28
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' ' I

DESIGNJ STRUCTURE MEASUJRE
Form Code: TeDI.2

LIFE CYCE PHA: SOWR(S):

DETAIL DESIGN
SYS1M NAM:

.DATA COLECrION i =rI SCM

1.0 Modue Process M nt .gwpent on Prior

1.1 Is the module d d of owliedgeof prior I ss, ? ssiN

Yes - 1, No - 0
2.0 Entraoce and Exit of the Module (83)

2.1 limber of entranes into modules.
2.2 Nm er of_ Exts frc u e.

5.1 Does each modue description include ?IJI
input, ztJput,processing and limitations?

Yes - 1, No - 0

II. .MTRIC WRK.EOf :
Metric Value Sum of Above Scores

No. of Data Eleents

III. EVAILAION WM3BCrIoN: What is your evaluation of the
reviewd products a on the data elemwts above?
(1-10) _ (j If you are unable to evaluate)

IV. INSPECMR'S COMMM : i

* PA BY: APPIM BY:
DATE: ,,Mp :!

Te-29
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MO)DULAR IMPLE.9flTATICN MEASURE
Form Code: TeDCM. 3

LIFE CYCI PHAS: SOEMCE(S):
DETAIL DESIGN

SSYS34 NAME:___

I. DATA CDLLE ,CT I: C ON:

1.0 Controllin Parmetrs (87)

1.1 Number of calling sequmice para-
ieters that are control variables. m

1.2 Number of calling sequesae para-
mleers.

2.0 ontroliguput, (88)

2.1 Is in~put passed as calling seqec
parnz1 trs? rY

Yes w 1, No a 0

3.0 Controlling Output (89)

3.1 is aiz,' t data passed back to
calling mo.u1e?
Yes a 1, No a 0

4.0 C0ontrol.ins Retwn (90)

4.1 Is control returned to calling
mdule?

Yes " 1, No - 0

PRA, BY: _APPRO BY:_.

DATE: DAe M

[ Te-30
7:-



MOWULAR, fl4PLS4WMIC4 MEASUREpmCd:TD.3

LF CL PASE:Cod" TeDU4. 3
DETAIL DESIGN

I I I iIil:I___

I. DATA OLLBC1IQmaSEWI'I4O (cmtimm):

S.0 So" Tmgm ltme (91)

5.1 Is tmorary storage indepedent of
other mxulu? MYT

Yes l, No 0

II. NEMC WpCf ,K:
M c Sum of Above Scores

No11. 0f Data8 Mom~ls

III. EVALUKfl(N ~CN: *ast is yaw evaluation of the
reviewd products based an the data elsnts above?
( 10)._ ( If you are unable to evalute)

WV. D6FSCYCRS C44MT:

PR A BY: AP W:

Te-31



FPom Code: TeIC. 1

SIFE CYE PHASE:s
DETAIL DESIGN Tem.2 Temm.1

I. MC S Y WORKSECrIQI:

1. Complexity Measure

2. Design Structure Measure

I III. EV ~o i7N ftti ou vlatmo:

Crd.CU Vl ' Valu tNo. metic a ogr

(z-O)_ j If you are unmble to enut)

II

4PIMPA =I BY: APPWItO BY:

.I

ILI

, A.J: )A :_ -,'

II 1?T± V- u No 2 Meris

~m~CIQ4:1~atis ow vluatan o th



___ ___ _ _ Pou Code: TeMC. 2

LRCYME PHASE: SCE(S):
DErAIL DESIGN TeIDm.3

0 tlC

L. MFrMc SUMMARY WOPRKE'MON: Sm

1. Modular Impleaentation Measure -

Cr.ea Ui VI 
*i Sum of Above Score

III. EVAWfIN ! ON: Mat is yotr evaluation of tbe
revim pro based on the nrics above?
(1-10) ( If you are unable to malate)

PRWARE BY: __ __ _ W BY:

Te-33

V - ... .



TESMAILITY
Pu Code: "TeDF.1

DETAIL DESIGN TeODC. 1 Tl[C.2

I. CUTED.IA SUWtARY 13EII4
1. simplicity

2. Mobdularity

II. FAWOR PECTICN:
Fato alg Sum of Above Scores '

iNo. of Criteria

III. E Tat is yaw valuation of tm
on tin criteria above?

C1-0)._ ( If you are mable to evalute)

PWA1 BY: APPIOVJ NY:
DMKI: ,, IR.:

Te-34
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TESTABILMI

Complete this scare chart if applicatim~ of this set of worksheets is appropriate
whi products of Al, A2, A3. AM, B wkd D li Desip Phase becm available.
Data Answr of Data

Number Element sm~ Score score score

82

83

138

87

88

89

90

91 FIRSMESUREENTDat

Cmpete this score chart if a seccud appI 4cation of this set of worksheet is
appropriate for update %d= prodacts of C zIn Cod'i ad Checut Phase, becoms
available.

Data Aswrof Data
Element Data Elemnt Metric criteria Factor
Number__ Ele~mt Score Sct score Ismo

81

83

138

87

88

89

90

92 SECOND MEASUREMENT Date_ ___

Te-35



TWMI~rI

Complete this score chat if a third applicati of this set of worksheets is appro-
priate for u~pdate when prou of 11-M-, B-DN in Test and Integratica Phase Iecame
available.
Data Answer of a

EleeMit Data leen Metric citeria Factor
Numer ~lan ScIRe Score score

81

82

83

138

87

90

.91 MM Dt

Tew36



DESIGN1 SrRWIJM MEAUE
Pam Cods: T.Tht4.

LIECYCLE PHAE: c)
p IW~~]D LW49__ __ __ __ __

I. D. htzu.M W kt f te bdue83

1.1 Nwaer of outrance into modules.

1.2 Number of exits fici maduls.

SoT.~1 M

II. .1hTRC 1ORXBCTION: o bv cm
Mtric Value N io. of imats grimnts L

III. EVAWC mmWT :Wat is yanw emluation of the
Pflidpo~ ae an the data elams above?

(~If you ans mmble to evaluate)

IV. D6P3C'Rs COU4TS:

PRAR BY:______ APPW BY:______

wnU D : _ __ _

To-37
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COMPWZEIY MEASURE

Form Code: Telltd.2

pI sCYm PPAW: 1mm(

L. DTA wmUcmIO WZ~RMWM4:

1.0 Data an Cmro1 PIw CamlagdW (81)

1.1 mmis theam of theu eOf
deci oint, subdarision poins,
cmditiina1 btads n u aodi-
timal brmcbss?

II. MEIRC 1mRI!CrON:
Sum of Above ScoresMetric Value J.Of [ea Elhlmts

111. WVAWAI( tCcrG : Not is your evaluation of the
AM aed prsCts DOd an the dats, elammts above?
(1-10) (0 If you aTe unable to evaluate)

PWA1M BY:__ ____ APPW BY:_ _____

To- 38

=ROW



CODING SDW4LICITY MEASEE,
_____ ____ ____ ____ ____ ____ Fai Code: TeIht4.3

LVE Mal HSE: SOMMTI
~ S!PU4 _____

I. DATLA CDLIMCKl~ MIcrzON:

1.0 w v we ormmd w w

1.1 R&ber of negative 0r co~1icated
cumD blm eqn-asesI.

1.2 Mme of lines excludin~ cmmts.

2.0 Statnt Labels (108)

2.1 IMuber of statumt labels.
(Do not c=mt ftmwt stammts)

2.2 Nwhier of Lines exclding ciNt.
(Execstable Statints) r

3.1 Ietxiau nesting le6"l?E

Scorae1l+ 3.

4.0 Cwaditial DIrowahes (110)

4.1 &=bar of canditimi brmndws.
4.2 mmber of ecwmatable stataits.

WD BY:______ APPPDM BY:_ _____

T.-39



CODING SDWILICITY MEASUR (Continued)
po= Co&e: Tefl44.3

LMCME RASE: mmmR~S):
INFLfl45ItION

I. DKAA CDLLEC1'1Q4 1112=0N (contizmsd):

5.0 lcm~ditioosl kwums, (11)

5.1 Ntubr of iminedtiomsl branches.
5.2 Nmber of moctable statm etS. 3

6.0 Inmd Out Of LCMp (112)

6.1Mudr Of COSmtr.c/
am exit loop.

.6.2 Total ambe Of looPs.

7. 0 la ui (113)

7.1 i&ber of loop indices that are

7.2 Total ==bar Of loops. E

PREPAED BY:______ APPOVD BY:_ _____

To-40
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Pom Code: TeIt4.3

LIECYME PFAUE: SOJRMCS):
IM .flWIATION_ _ _ __ _ _ _ _

g ~ ~ a NAME:_______

I. DATA (Lr~crOL 4 IoN CIrIQ et (cotzmSd):

8.0 1.bule Flow pto ottm (2S)

8.1 Is flow top to bottoi? YN
CThee should not be any
backward branching WMs.)

Yes a 1, No " 0

9.0 Loca variables (128)

9.1 Rmber of local variables. L7
9.2 N1&er of variables (local and

global)

1T. ME'L'IC WOPIMCS'IN:

iV of Above Scores |E--
ticVLm of Data Elements

III. EVALIIAfCN EUOMSMECIK: Mit is yaw ealuation of the
revi p t on the data elmnts above?(1-I0)___ (P If you are unable to evaluate)

IV. WE='S COMM:

BOA 3: APCYM BY:

Te-41

mo m



ii

MO)DULAR Th)L3OATION MEASURE
Form Code: TeDR. 4

LMCYt= PHM2; SMWMCS):
DTPL24NATION

1.D = S!SMIO4 ___

1.0 CItrolling Paramters (87)

1.1 Number of ca'lln sequence pa-
meters that are control variables.

1.2 Number of call g sequence para-

score .71-, ) .

2.0 Controlling IuMzt (88)
2.1 Is inp.= passed as calling so*==

Yes - 1, No M 0
3.0. Controlling Oxt'zt (89)3.1 is Outut. data pass"c to MY F

calling Module?

Yes - 1, No 0

4.0 Cotrolling Return (90)
4.1 Is control retuwd to ca"ng

inlule?

Yes = i, No - 0

1Mm. of Above Scores
Nol'lCVale •No'. of Data Er-nts

III. I *at is yaw evaluatio Of the
an thW data elmets above?

(1-10). ( If you are uamble to evalate)

IV . D 6P3 '2 S CM N T S:

PRDAW BY:______ APPM NY:______

To-42

IkI



Q M =N~1 OF W M4ET MEASURE o Cde Te 4 .

LIECYa.E PHASE: SICC)

I. MlTA CLLECrION WMXSECrN SMRE

1.0 Qzwtity Of Eomts (117)

1.1 Nauber of nmi-blink lines of ints=.

1. 2 Nuber of no-b1ak 1I F.

II. METRC WRSECrICti:

Metric Vau Suo Above Scores E

III. EVALUAIC1 WOECICN: *hAt is ymw evaluation of the
reviewed prod.actS se on the data ele..nts above?
(1-10)_ (0 If you are unable to evaluate)

* IW. I?6PECTOI'S COMHMT1:

FWAPM BY:_ _ _ _ _ APPOM BYf:_ _ _ _ _

Te -43



EFFECrIVE OF C(ONT MEASURE

Pom Code: Tel4.6

M C PASE: SRC S):
ThqZNATION

[ SYSTE4 NME:_

SCORE
I. DATA CLLECrION O Cfl ION:

1.0 Prolo.e C-mnts (118)

1.1 Are ther prologu coints contain-
ig infomation about the fuwction,
author, version muber, date i xpts, E
outputs, arsitinms ad limitations?.FY, 7
Yes - 1, No - 0

2.0 Control. and Destinations 2prst, (119)

2.1 How many decision points and transfers
of control ae nMo cim.nted? __ ..--.

.. 2 Total mmber of decision points. --

Score~t-d C +

3.0 machineDpedn Code Cuent (120)

3.1 Is all umcio lnguag e code
coamted? Y
Yes - 1, No a 0

4.0 Non-standsd HIOL Statmts C unt C121)

4.1 Are non-staNard HOL sUtmnts 7
Cinented? FYes * 1, No - 0

Ik

PREPARD 3Y: APPROVED 3Y:

Te-44



EFFC~r rVES OF CM44NM NEASURE (Contimed)
_= Code: Tel]44.6

L CL PHASE: SW.2 CS):
ThWL31E ATIC]

rls ms-sz _ _ ____ _ _ _

I. DATA QXLECTIC' ER =CN (Con t :med):

5.0 Declared Variables (m1 CZZ)
5.1 How my declared variables re

described by cmots?

5.2 Number of variables..

Score-i-C 5.1 + 5S.2)

6.0 m 1hic Do No O -ly the

6.1 Do the cmmuts do rare tham repeat
the Operation?
Yes - 1, No a 0

7.0 Idetificat of Camts (137)
7.1 Are camets set off fron the code

in a ifom Mar?
Yes- 3., No -0

II. ?E'rRIC l OK:
Sn of Above ScoresNo. of Data Elements

III. EVALOAIcN wRBC'IGMN: tt is yaw evaluation of the
reviewed product base4 on the data elemnts above?.
(1-10)_ CJ If you are unable to evaluate)

rV'. DOMIMz s. o4EerS:

PRDAM NY:_ _ _ _ _ APPDED BY:_ _ _ _ _

_______ DA: _ __ _

Te-45
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DESCRIPTIVNESS OF IPL34ENTATION LANGE MEASURE

P= Code: TeIMN.7

LIEC PHASE: ON s)
IMPLMETATION

mmmTB NNE:___

1.0 Hghorder Luagua (107)

.1 Is high order lmang used? Y

yes - 1, No a 0

2.0 Variable Nms (123)

2.1 Are variable nm (=WWXcs)
cescrlptive of the ps"sica1 or ? YbmacmA1 property they rqeremt?

yes wl, No w 0

3.0 Blocked and ludasted Sourc Code (12S)

3.1 Is the c& logially blockd wd
indeted? Y

yes 1, No *0

PWIABM B:_ _____ APP BY_______

Te-46
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K DESCRIPTMEESS OF IMLBOW ICN L4GAME MEASURE (Continued)
Pam Cod.: TeIM.7

SLIFE C P.HA,.E: SOC.M(S) :

IMP. DTATI _______________

I. DATA ICM =QN TCMEMON (continued): SI

4.0 O Statm t Per Line (126)
4.1 Nmber of li.s with More th--

one statmmt.
4.2 Mzber of otinuos I es.
4.3 Total =mm'er of lnes in a

module.

Score 1- . E

Ii. ?.EYRC )rErc:
S€ Vl *Sum of Above Scores

:1 No. of Data 1Elnuts

III. EVALUAIN WOPRKSDC: Maut is your evaluation of the
reviewed productS basedl on the data elemmts above?
(1-10) CO If you are nmoble to evaluate)

WA, Y:__ _ APRVD BY:

Te-47



SILICITY
Forim Code: TelDC.1

LIECYMIE PHASE: S CodeETeMX

0 T34 IrATI Toilt.1 TeD4i4.2

Q ,sm Toet4.3

I. EIRIC SM4 RY ORKSECTION:

1. Desig Sucune Measure

2. Coqlexity Measure

3. Coding Simplicity Mu

-II. CRITEL: Criteria Values Sum of Above Scores 3

No. of Metrics

III. EVAUTA7O N I : *At is ymw euatim of the
MMewd prodicts 5aW on th metrics Above?
(1-10)_ ( If you are unable to evaluate)

WA V:__ APPD BY:_

Te-48



ICCULAY T.M.4 Pa Code: TeI?.E.2

LIECYaE PHASE: ~SCS):

I. ?.EMRC SIHARY 1ORxSCrOI4: S

1. Modular Iuplemntation MeasureE

.II. atITtIAWOPOMON
criteria Value Sm of Above Scores

Mo. of Metrics; I

III. WALAflQ4 Y~RcIC: *~at is Y=w valitian, of the
Wftisd PVO&.CLS baon tb e trics Above?

(1-10 (9 If you are rAmbic to evabate)

PMA Y:__ ___ APRW Y:_ _ _ _ _

Mu:___ ____ _ _____

Te-49



SEF-DESCRIPMENDESS

SPom Code: T.IC. 3
LMCYL PHASE: S0RMCM:

IPL3ENAION Top"4.S TeI.t.6

033Ssym TeCt4. 7

I. -. WRIC S.I4ARY WcORIMECON:' It

1. Qjuitity Of Caimts Meaure F7

2. Effectivnss of Comuts Menasre

3. Descriptiwss Of IM160mttian LuiguP

II. ~lUIACKSB~Sum4 of Aboe Scorej

III. EVAUWIONQ WORIETIQ: *at is yaw evalmtiam of the
TOVI prouctsWidon the imtrics obove?

(1-10)_ ( If youL 8a. unable to evilUnte)

PRDAP BY:__ ____ AMRM If _______

Te-SO



-1 I II-II--' i'i

TETAILITYT, 1uoIF= Cgod: TeINF.1

LIECYLE NL.2: MC()
DPL8I1Al TeDC.1 TeIOC. 2

Cl TeDC.3

1. ,,Simplicity

2. dUlAritY

3. Self-Descriptiveness

II. FA=1 1-CI'ICK:-
"' Sun of Above Scores
Val - No. of CMiter'i

III. WALUAICIN WOCTIQN: Mbat is your evaluation of the
LOVLOSed prOdUcts l anAon the criteria ab e ?
S(1-10), (P If you are umble to val.uate)

NDAPM BY: _ APP__ __ BY:,_,

DATE3: , ,, M:,

Te-$1

M TB:_______ ________



Cmpete this score chart if applicaticm of this set of wcrksheets is app&o
priate when products of A and B i Coding and Chsciwut Phase are available.
Data Awr of Data

Element Data. BONN= metric Criteria Factor
nmber Element, Mcor Score Scare Score.

83

81

106

109

1281

To-S2



Dsta Anser of Data
Eeet Data mellot Metric criteria Factor
Nmber Lelmt Score smo Score Score

117

118

319

120

hWM MBW Date_____

Te-53



4

Coz stse this score chart if a second application of thiLs set of Worksheets
is zqpropriate for update when products of B-D2 in Test and Integration
Pha~se is available.

Data Answerof Data
Eaet Data plan= bstic criteria Factor

Number__ ament Score ~ , score

83

f85

106

108

109

12

1A3

AL

To-54 -



Data Answer of Data
lm mt Data hinot Nstric criteria Factor
tNuaber Elext Scr Score Scor Score

us

120

321

124

137

107

123

125

126

~~ 14A3RDJT Date_________

Te-5S



TAILIT?

C oanete this score chart if a seccwd application of this set of W~orksheets,
is kp1-ojriate for update when pro&icts of B-D2 ini Test arA Integration
ZzIas is available.

Daza Answer of Data
Eowat Daaut mebtric Crtia Fco

________ Ea tscore score Scr

83

106

108

109

.10

112

113

us

Te-S6



T!ST7hILflY

Date. Answer of hta
J elmmt Data manz Metric Criteria FactorNumber Elant Scr Score Scare Score

1.17 (frinm Previous pape)

III

119

120

121

12 2

124

157

107

123

125

126

7H ?EASUf r Dte_______

Te-57



COMPUTFA SYSTEMS ACQUISITION MCTYM3CS 'IANOGOCK- VOLUME 11. QUALI--ETC(U

ONLJLASSIIZED MAY 82 1 96 2 -0 B C- 0207T

illM
11111111111
-mNEEEhhhon



QUALITY FACTOR

MODULE NO. 9

PORTABI LITY

lb4
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INTRODUCTION AND INSTRUCTIONS FOR PORTABILITY MODULE

INTRODUCTION TO PORTABILITY ... . ... Po-1

STEPS FOR COMPLETING WORKSHEETS ......... .. Po-4

STEPS FOR UPDATE APPLICATIONS ... ....... .. Po-7
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WORKSHEETS FOR IMPLEMENTATION PHASE.... .. Po-25
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. ... .- . . . . I I.-IN I.. . .

INTRODUCTION AND INSTRUCTIONS

FOR

PORTABILITY MODULE

INTRODUCTION TO PORTABILITY

The Quality Factor Portability represents a measure of the

effort required to transfer a program from one hardware con-

figuration and/or software system environment to another.

FIGURES Po - 1 through Po - 4 represent the hierarchyof Metric,

Criteria and Quality Factor worksheets associated with Porta-

bility in Requirements Analysis, Preliminary Design, Detailed

Design and Implementation phases of the Software Development

Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain

the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for
~that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

P0-i
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However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Portability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

Po-2
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2). Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

iJL
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Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection
Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.

a NO answer is scored as a 0,

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under .each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for
all the Metric Worksheets in the set, you
are ready to use the Criteria Worksheets.

Step S - CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Po-S
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5..3) Find the Metric Worksheet with the same Form
Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

i(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate

the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary
Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the
Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection evaluate

the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Po-6
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STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables
at the end of these instructions list the updates required
and the activities and products associated with each up-
date. Also review Section 2.3.2, "Update Information
Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

obtain the required products. The Products Tables
at the end of these Instructions list the products re-
quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-
sheets by following the procedure already outlined in
"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for
reporting the update scores.

Po- 7
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HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,

you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set)

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets

in the Life Cycle.

When applying any worksheet, in order to record

scores you must-locate and use the Score Chart that cor-

responds to the current phase in the Life *.Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Po-8
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Once you have finished scoring a Worksheet set and
located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-
tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Po-9
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Step 4 -. FACTOR SCORE

LI Each box in this column represents the score
from the Factor Worksection of a Quality Factor

Worksheet. Transfer the Factor from the set's

Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical

base for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting

your finds to the program manager in a condensed and com-

pact form.

Po-10
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TRADE- ITIAL O PDR
OFF Al TD AJ1f TPSTUY SYS'M DEVELORENT IGHER DRAFT ANDsnmT SPEC, S LEVEL. PRU ACT"Il

SEGET FOP. SPEC SPEC IN
SPEC CPCI RESPCKSES

SET RHUR l
TO BE ANALYSIS DESIGN

APPLIEDWM ESWR3

ESD PTIICTS FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following
types of products become available. See note below.

* Product A.1 - Trade-off Study Reports
* Product A.2 - Initial or Authenticated System Specifi-

cation 4 Segment Specification (if any)
* Product B.1 - Authenticated Development Specification for

each CPCI
" Product B.2 - Possible higher-level specifica4tion, ICD and

changes

Apply the Preliminary Design Worksheets as the following
types of products become available. See note below.

* Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

" Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested
by the Data Element questions, other contractor-supplied

information should be searched.

Po-i1

Po-Il



j4

RPC- DE- ID4. CDR
TIC2 AL TAXIED DATA AIO- MARY MIN)TES SYSTEM PRELIM.

PLUCTS FLON FLOW FO4AT RrD! PRMUrT ACTIaN SEG- CPCI
diARTS CiART DESC. DESC. DESC. ITEM MENT TEST

R.ESPO- TEST PO
SES PLANS iCEJES

WAKWDETAILE DESIGN PRELIDIARY
SE mUE1S DESIGNITO BE a*- 7S5

APPLIEDTE
(UPDAT

ESD PROWJCrS FOR DESIGN 'PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

* Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts

* Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

* Product B. : Preliminary Product Specifications,
including the above

0 Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

0 Product C.l: System, Segment and CPCI
Test Plans

* Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Po-12



PRIE1r CODE ALTER PD UCT SPECS

ThMW VWWhI DETAILM DEIGN

ESD PROCI'S FO WDING ND CDEC.NG PHASE

Apply the Implementation Worksheets as the code
becomes available.

Apply the Detailed Design Worksheets for Update as
, the following types of products become available. See

note below.

. Product C. - Altered Product Specifications,

iiicluding compiler/assembly listings.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

P1
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IFMCSSYS114I TEsr awn PP=T In&L
TESW moon CHAN25 W

j )3
;7 - -

- DWMLe- UMA=l ESIQI
M BE P.JDPf MUMQ TATIEW

ESD PROCS FOR TEST'AD
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Up2date
as the following types of products become available. See
note below.

A
* roduct 1: Final CPCI Test Procedures
*Product 2: Segment (if any) and system-level

Test Procedures
B-D

* 7roduct 1: Test Reports
Apply the Implementation Worksheets for Update

as the following types of products become available. See
note below.

B-D

e 7roduct 2: Computer Progr= Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.

" L-Iroduct 3: Modified Pvoduct Specification
e Product 4: Possible high-level specification,

rCD and changs.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

A
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MMULAR ,LB(TATIO MEASURE
Pozm Code: PoDEM.1

L LCY PAS: S=M ):
DETAIL DESIGN

QSSYSMh _ _ _ __ _ _ _ _

Qi __I __ _ i__ _ _

SCMM
I. DATA CO 1XM EMON ? C1Cf:

1.0 Cmtrolling Paruuters(87)
1.1 Number of calling sequence para-E

meters that are cortrol variables.

1.2 Number of calling sequence pan-
meters.

Score* .- .

2.0 C itrolling Input (88)
2.1 Is input passed as calling sequawe

parameters? NN
Yes - 1, No a 0

3.0 Caitrollig Outpu (89)
3.1 Is output data passed back to

calling module?

Yes a 1, No - 0

4.0 Cantrolling Retn ( 90)

4.1 Is cnatrol retmned to calling Y
m odule? Y s a 1 o vYes. 1 , NO

PREPAM BY: _APPROED BY: _

DAT_: __:_

Po-15
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MIAJLAR Th 0JIATICH~ MEASURE (Coutitued)
_ _ _ _ _ _ _Pam Cod.:bm 1

DE L DESIGN________________

I. DATA =1cru lTI3flQ MMNComibe:

3. 0 am Tinoiwy Stmore (91)

5.1 Is t~opmaz storage independent of
other induies? Y

yte-1, No M

reviewedd midw " -a the data elemwnts above?
(1-10)_ (P If you ane unable to evaluate)

NWAM BY:_________ BY:______

~TN:______ __ ____

Po-16



MACHINE INDEPDEC MEASURE
Fom Code: PoI)R4.2

LIECYCIE PHAE: SCI (s):

DETAL DESIGN_______________

I. DATA CLLECMIOt WORSEMrON: IM

1. rering oanae Availability (97)

1.1 Is the progrmmuing languige avail-
able in other mdiins?

Yes-1, No C

II. DATA 00LECTION :P( TIN C1

Sum of Above Scores
Metric Value - No. of Data Elimuts

III. EVAUW101N WR TION: *sat is yaw evaluation of the
e p t on the data elemnts above?

(1-10)_ ( If you awe unable to evaluate)

IV. INSPECTOR s co4UIT:

PREAR BY: __APPRVD BY: __

Po-17
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SOFNARE SYSTF4 INDEPENDENCE M.ASJRE
Form Code: PoDLIM.3

LIFE CYCLE PWM: SC S):

DETAL DESIGN ,,__
EJ MM NAME: ___

1'3 san m"i

I. DATA CDLLECTION 1MU ION:

1.0 Ron SoftwareSystem

1.1 Nuaber of references to system
library rautines, utilities, or
other system provided facilities
or furnctians.

1.2 Nuber of total lines of code.

Scores 1-(

2.0 St dard Languge Used (96)

2.1 Is a cam stidard subset of a
progaming language to be used?

Yes 1, No w 0

II. Z IC WDRJ=, rION:
Sun of Above Scores

Metric Value No. of Data F7ts

III. EVAUMTION -1: t is yaw evaluation of the
randwev .pr ms med, on the data eleents above?
(1-10)-_ (0 If you are unable to evaluate)

W. IN " I I

PWAPM BY: _P__ _ _D BY:
ilil____ __ _ _ _ _ _ _ _ _I

DATZ: ,, , , ,DA.. M1.:_ , ,

P0-18Po-t8 *ej~
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1VUJLARITY
Form Code: PODDC. 1

CYE PWA: SOURC(S):
DETAIL DESIG POID.1

I. M.EMRC SR44AY WRSECrION~: O

1. Modulat Implementation Measure

S=m off Above Scorecriteria value "N.of Metric-

III. EVALUJATIM ON KWISCNI: What is. y vaution of thei

reviewed pai asan the trics above?
(1-10)_ If you are unable to evaluate)

PDARW BY: _ _P__ NY:

Po-19
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MA.Ii IDP
Fomr Code: PoDDC.2

LIFE CYCLE PHA: SWR1C.CS):
DETAIL DESIGN PoID4.2

I. METERIC 9JARY WORIJCTION:

1. Machine '"Measure

.II. CRIRIA WORM-ON:
~ ~Sum of Above Scre.Li

criteriaO vleV of MetricS

III. E I ! Wihat is you evaluation of the
IIou n the metrics above?

(1-10). (0 If you are urAble to evaluate)

.PWA.M BY:___ _______ PPIM BY:

Po-20
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Y I Fom Code:. PDDC.3

LIFE CYMS. PHASE: SOURE(S):
DETAIL DESIGN PoI4.3

C SYSTEM NAE:

I. METRIC SIAMARY WORKSECTION: SCORE

1. Software Syst Independence Measure E

ri. allTSUA WORMSCTION:
Criteria Value *Sw of Above Score

NO. Of MICS

III. EVALUATION WMMCMIO: Not is yaw evaluation of ther e o c b aon the mntrics above?

.(1-1) (C If you are umable to .vibzat.)

PWPAW NY: __ __ _ BY:_
DATE: W AE:

Po-21
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. .. ... --. II.I.i.I .I.I -I- - m

PORTABILITY
Pom Code: PoDDF. 1

LIECYCLE FIAE: M(S
DETAIL DESIGN PODDC. I IIM2

CSUsm~ PODDC. 3Q' _ _ _ _ _ _

I. CRflUIA SLNKW 01 3=10N~:

1. modularityM

2. .hine Indepencc E7
3. Softare System lndependdi

II P M M N:Sum of Above Scores r
Factr ViU No. of Criteria

III. RVAfL0 N NCK: *At is your evaluation of the
mmadproats asedan ia criteria above?

C1-10)..... C If yoa are unable to evaluate)

DAPM BY: __ ___ BY:__ _

Po-22
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POFrABILMI

Couplets this score chart if application of this set of Workshets is appropri
ate 'hem products of Al, A2, A3, A4, B and D in Desip Phase are available.

Data Anwer of Data
MA M Data Elotmetric Criteria Factor

kue Elwt Score scorm Score score

87

88

89

90

91

97

FIRS AI1mma~ Date ________

Complete this score chart if application of this set of wrkshaets is appro
prIate dn products of C i= Coding and Chwckw.t phase is available.

Data Anminr of Data
MMNt Data ~MAXt Merc Criteria Factor

Number 1Mw t Score Scor Score Score

87

88

89 E
90

91

97

5

US4D WWFMBG Date_____

Po-23
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PORABILflY

C l1ate tisc umar if ipplica of th~is set of iuork'sets is appro
pite whuiprdut of B-D4 nu est adIntegration Phane is available.

Data Ariser of htma
Elmnt Dta Rl dot metric criteria Factor

Number Elmnt Score Score SCOTS score

87

88

89

90

91

97

ThIRD MEASUR39MT Date________

Po-24



AR IIM TATION WASR
_M code: PoMM. 1

L YM.E: CYMCSE:

I?4PLEMENATICN

Q3 SYSTEM _____

I. DAT COI=3CN 1CJ3M N: SO

1.0 Controlling Parameters (87)
1.1 lNumber of calling secuoce para-

menters that are control variables.

1.2 Nmber of callin sequece para-

Score-w = 4 +FS)
2.0 Controlling Input (88)

2.1 Is input passed as calling sequwee
paramters? '

Yes - 1, No - 0
3.0 controlling C.tput C89)

3.1 Is output data passed back to
calling mdule? MTN

Yes - 1, No - 0
4.0 Controlling Return (90)

4.1 Is control retumrnd to calling
module? m
Yes - 1, No - 0

IL. ME"MJC WOP.JCM0N:
Sum of Above Scores

Mitric Value - No. of Data Eleuents

III. EVA UATICN 1K3SECIION: *At is you evaluation of the
.reviewed pasedon the data elam ts above?
(1-10)_ (0 If you are mable to evaluate)

IV. DaPECW~S C304emT:

PREPAFM BY: ___ BY:,,_ _

Po-25
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QUANTIY OF COENS MEASURE
F0m Co&: PoI1K4.2

LIM PHASE: S( E(CS):
DGPWNATICN

I. DATA CMLLECrION WOKSECrION:

1.0 Quatity of Counts (117)

1.1 Nmwer of non-blank lines of coits.

1.2 Nmober of non-blk lines.

score 1.1 t 1.

II. MIC 1)RKSECIcI:

Metric Value S &nof Above Scores
No. of Data Elemnts

III. EVALUATION tW2RSECTION: Mhat is yomw evaluation of the
reviewed products based on the data elemnts above?
(1-10)_ (0 If you are unable to evaluate)

IV. rNP 'RS COMET:

PREPARED BY: _APP BY:

D___I_

Po-26



EOF W44ETS MEASU

__o Code: Po it. 3
LIME C~Ca PHASE: S~R(S):

IPLEMEN1ATIN

1 SYSM NAM : _

I. DAA OLL=CKU SMCIO

1.0 Prolotue Cents (3.1g)
1.1 Are the prologu c contain-

ning informti9% about the fwtian,
author, version uarbe, date inputs,
omtputs, asstzptions ond lizauations? MYN

Yes 1, No a 0 E7
2.0 Control and Destinations C ent (119)

2.1 Bow y decision Points a trns-
fem of control me nt commtd?

Z -Z Total ==uer of deiinpoints.
Scorew-C2.1 + 2.-2

3.0 *chime deftt Code C (120)

3.1 Is all m a nja codm
commtd?
Yes- 1, No- 0

4.0 Mon-standard, ICL Statemts C t (121)

4.1 Are non-standard, sa
Cmmtd?
Yes 1, No-O F7

PWAM NY:______ APM~ BY:

Po-27



EF VEMSS OF OM rs EASR (Contmiued)
SPom Code: P IJ4.3

LIN CYa PP.A : S(MRCE(S):
D4PLEE4ErATIN

0 SYSTEMNE

I. DATA LLEMCr NTI(N (continued):

5.0 Declared Variables Ckmmnt.d C122)

5.1 How imy declared variables are not
described by c-'ts?-

5.2 Number of variables.

Score--( F5. 5+FS.2)
6.0 cappnts Wic Do No Onl2y Repeatth

6.1 Do the c tomms do ame than repeat
the operation? MY-

Yes - 1, No 0

7.0 Identification of Comints (137)

7.1 Are cnwults set off from the code
in a unijoa emr?

Yes a 1, No a 0

II. Wrmc TOC N: Sum of Above Scores

H," Value a o. of M51 Erlemmts

III. EVAWAXI!Q lCTICN: hat is your evaluation of the
reewd pro=U based on the data elts abov?
(1-10) C If yu are umable to eva uate)

Iv. 'S 44M:

PliAe BY:_ APPROW _ __

Po-28
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DESC.IPTlIMEM OF IMPL BWTIO 1ANLGA MEASUE
Pozim Code: PoIl4.4

LIFE CYLE PHA: SWR.C(S):

IMPJMENTATIO4

1.1 is high ordE languag needed

Yes - , No - 0 F-7
1.0 Variabl Nme s (123)

Z.1 Are variable me m nices)
descriptive of the physical or am-
ctional property they represent? IYN

Yes - 1, No - 0 E
3.0 Blocked and Indented Source Code (12S)

3.1 Is the code logically blocked and
Yes -1, No- 0 YN

PREPAD BY: APPROVED BY: __

___TE: _D K: __

Po-29
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DESCRIPTIVENESS OF DWLB4MTATIN ,ANGAM MEASIRE (Continued)

For Code: PoDK4.4
LUM z CY HM : s MwM (S:

0-
I. DATA OMEC17CK (cotiz SE):

4.0 On Statmt Per Line (126)

4.1 b mer of lines with noe tho,
mestatm. F

4.2 Numer of ,mt dlies E
4.3 7he total nmkor of Ilines in a

Score I 4. .imckL4. J3_

IIz. MMc EM ON-rz: SL of Above Scores

Metric Value No. of Data Elmnts ED

III. EVALUA IN W1ERBCG4: lat is your evaluation of the
revIWed products O d an the data elamts above?
(1-10) (_F If you w-e unable to evaluate)

Iv. D6PB='S C3#rm:

PWAPM BY:______ APFD N _______

Po-30



MACHM NDE WM4 MEASE
SO= Go&e:. PoII4LS

LIM P E PHAiSE: SJRMCs):
IMPLEME(rATICN ______________

L. ATA CDUECrIO CK MMfO:

1.0 Data Pleattim ?Mchim ZndimdMt (132)

1.1 Is data rew rsantation mchim

Yes-1, No *0

II. !MEMIC 1CRKECTOc#:
?~kt1C ~ Sum of Above Scores

)bt~c VLuO o o Data Elamnts

III. EVAIAATI rqinTIG *at is yotw mvluatio of the
re WVU fat a an the data olamts above?
(1-10)_ (0 if you, we unable to evaluate)

PRDAR MY______ APO NY:_ _____

Po3
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SOFWRE SYST IDEPE DCE MASURE%

Fom Code: PoIW.6

LIFE CYE PHASE: 5WR2 CS):
IMPLB49rTATION

I. DATA CLLECrION R1SECrION:

1.0 R O soe sm" UtiPrograms L55)

1.1 Niber of references to syste
libray routins, utilities, Or
other system provided facilities
or functins.

1.2 Rmber of total lines IJf cod.

II. .!EI'C 1WX EcrION:
Su of Above Scors F

Metric Value - NO. of Data F.imnts

III. EVAA UAION WRMKCIC: *mt is Yow evaluation of the
revi@d FrOdUCtS baEmon the data elumints above?
(1-10)_ (0 If you are unable to evaluate)

IV. IN, s- ,sC!=' , t ,O,:

PWAM BY: _ _ _ _ _ BY:

Po-32
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MODULARITY
Pom Code: PoIMC.1

L CYE PHASE: sot (S):
IMPLn Nr TION Po ItM. 1

Sm~m mm:r

I. -ErlC SUMMARY WR.SECrION: SO=

1. Modular Isplementtion Measure

iI. CITERIA WOESErION:
criteria valuem of Above Scores r

III. EVALUATION WO MON: What is yawu evaluation of the
reV-z&Wd' prodUaseon the metrics above?
(1-1o)_ CO If you are umable to evaluate)

PWIAP) BY: AP BY:

Po-33



SELF-DESCRI vrIVPE
Form Code: POlC. 2

LIFE CYCLE PHASE: SUC~)
DIQLENOWIlCTh Pofl4. 2 POlD". 3

QS3BSYSm S N"f44.

C-1c sawy : sDI Ms

I. METRIC SEJ4ARY W1RJSCTION:

1. Quantity of Cimnts Measure

2. Effectiveness of Comments Measure

3. Descriptiveness of Implementation Language
Measure

Cr-iteri Valn .Sum of Above Score
No. of Metrics

III. g at is yuw evaluati of the
ranov Procts W anthe intries above?

(1-10)_ (0 If YOUare Uable to evaluate)

PNDAi BY: __ BY:

STn: D32:.

Po-34



MACHII

Porm Code: Po IMC. 3

LIFC L : CSYLRMHA:
lPIWLBIAnON Po IMM. S

I. RIC SIUWM WRKSECCN:

1. machine independence Measure

II. CIT&IA 1OR)I ON:
-II.a ,Va:sum of Above Score
Criteria Value "M. of Metrics

III. EVAUWATION VMNI'I(K: Mbat is yow evaluation of the
revid products on the mtrics above?
S(-1)m O( If you are unamble to evaluate)

PREPARE BY:_ _____ APPOM BY:_ _ _ _ _ _
D A T E : D A ,,2 :,:

Po-35



SOFNARE SYSI34 ip WI

Fom Code: PoIMC. 4
Lin FE PHAse:3 S~R(s):

D~qBW~AICN PdD44.6

I. WEFRC SN4IAY WOUJMCTICN:

1. Software System Mn~wdne asure

criteria value J. of Abec

III. E-JAU Nt is YMW elustion Of the
rena orc~ a n the intrics above?
(1-10) ( If you are unable to evauts)

PPPAD BY:______ APPROVD BY:_ _____

Po-36



PORTABILITY Cod: POIMF.1

LMCYLE PHASE: SWRM(S):
m PLmEN ATI PoIC. 1 PoIMC.2

0l P PoIC.3 PoIl'C.4

I. CITEM SU4ARY RC= No:
1. Modularity

2. Self-Descriptiveness

3. Machine Independence

4. Software System Independence

II. FAC1R ERND TI C:
Su of Above Scores

Pector Value u No. of Criteria

III. EVAU1AfN. R XCTIE4: *At is your evalution of the
rerimwd products b as'on tho criteria Ldove?
(1-I0)_ ( If you are unable to evaluate)

PARE BY: ,_ __ __ __ BY: _ ,,.

DATE: DAM :

Po-37
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POFIABIMfl

Ccpete, this score chart if application of this set of workhets is appropri
at* ibm products of A and B in Coding mid Chckout P1base are available.

Data Answerof Data
Eam= Data Elam metric criteria Factor

_____ ____ Score Score Score score

Jz-

UL

AOL

Po-38



'IM

POTABILITY

Complete this score chart if application of this set of worksheets is app.o-
priate when produIcts of B-D2 in Test and Integration Phase is available.

Daa Answr of Data
EleI Data &MAnt metr~ic Criteria. Factor
Namer El I Scor score Scor Score

SamH M.%MJREM~r Date______



PCFABILUY

oplte thi s cm cbart if VpL1±aiL of this set of wiorksheets is appo
pF:at. htd1 products of B-D2 in Test Z~d IUepatirm Phase iS available.

Daa PMer Of Daa
Elo= Data momt Metric criterisa Factor

Aber M t ScT SCOW ScareST SCam

I . --

-AL.

UL

IZI

Po-4
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INTRODUCTION AND INSTRUCTIONS

FOR

REUSABILITY MODULE

INTRODUCTION TO REUSABILITY

The Quality Factor Reusability represents a measure of the

extent to which a program can be used in other applications -

related to the packaging and scope of the functions that pro-

grams perform. FIGURES Ru - 1 through Ru - 4 represent the

hierarchy of Metric, Criteria and Quality Factor worksheets

associated with Reusability in Requirements Analysis, Prelimin-

ary Design, Detailed Design and Implementation phases of the

Software Development Life Cycle.

The worksheets in this module are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain
the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain
the Metrics scores for each Criteria, and each Criteria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for
that phase.

SCORE CHARTS:
One or more charts that record worksheet values through-

out the Life Cycle.

Ru-1



However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

-These instructions show when the Reusability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life-Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

Ru -2
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STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the

level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) Requirements Analysis

(2.2). Preliminary Design

(2.3) Detail. Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities

associated with it. The result of the completion of an

activity is one or more documents called products.

Ru-4
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Before a worksheet set can be applied, specific pro-

ducts associated with it must be obtained. The Pro-

duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-

fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type

response, a YES answer is scored at a 1.
a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

Step S - CRITERIA WORKSHEETS

(S.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Ru- S
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the

box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the
algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate
the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary
Worksection represents an individual

Criterion Value;

(6.2) Find the Form Code in the SOURCE box of the
Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection evaluate

the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Ru-6
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STEPS FOR UPDATE APPLICATIONS

Step 1

,A Determine the update necessary. The Product Tables

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section 2.3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

II
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HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,
you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals & updates.

The Score Chart set (at the end of each worksheet set

is composed of similar tree structure diagrams. Each

Score Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets
in the Life Cycle.

When applying any worksheet, in order to record

scores you must locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the

first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND

MEAS REMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a

unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three £

box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet. I
Ru-8
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Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element
Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-
ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-
fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Ru -9
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Step 4-FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's
Factor Worksheet into corresponding boxes of the
Score Chart's Factor Score Column.

These Score Chart sets will provide a historical
base for repeated application of the metrics to a system
at all levels. They are also a useful means of reporting
your finds to the program manager in a condensed and com-
pact form.

4
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1RADE- INITM OR PDR
OFF AUMICAT AOEI CATED MIN(TES

PPMXZ SYST34 DEEMN HIGHER DRAFT AND
STWY s , SPEC JZ PRC ,ACION
RESFOR SEC SPECS 1

SPEC cp EPNE

SET R3QJIRBUS PRLM~mNARY
M BE AMALYSIS DESIGN

APPLIED O

...PSD R CTS FOR ANALYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

* Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

' Product B.1 - Authenticated Development Specification for
each CPCI

* Product B.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

0 Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

0 Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Ru-li
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IRjKC- DE- PRm..B1 CDR
TIONAL TAIIL DATA ALGO- NARY MINUTS SYST4 PRLM4.

PPJL'S FLN FLOW FOWIlAT RITCH PRr AC"IMt4 SEG- CPCI

CARTS CHART DESC. DESC. DESC. rrM MENT TEST
RESPON- TEST PR-

SES PLANS CEDURES

SET WOM DESGG

MJPDATE)

ESD PRODUCTS FOR IDESIG@ '*iASE

Apply the Detailed Design Worksheets as the following
types of products become available. See note below.

0 Product A.l: Functional flowcharts

* Product A.2: Detailed flowcharts

* Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

* Product B. Preliminary Product Specifications,
including the above

* Product D. CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

• Product C.l: System, Segment and CPCI
Test Plans

e Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ru- 12
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PRLX"7S CODE ALTERED PRDUCT SPECS

WOTSET91MEWCK DETAILE, DESIGN

APPLIED

ESD PRODUCTS FOR CWDING AND .ECICING PHASE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for Update as
the following types of products become available. See

note below.

0 Product C. - Altered Product Specifications,
including compiler/assembly listings.

NOTE: If these products, do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ru-13
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PRrUCS p IYIT TT =D PMTI LEML

MWE 7W -ES a4GSSW

ESD PRODUMS 'FOR TEST 'AN~D
INTEGRATION PHASE

Apply the Preliminary Design Worksheets for Update
as the following types of products become available. See

note below.

A
0 'Product 1: Final CPCI Test Procedures

• Product 2: Segment (if any) and system-level
Test Procedures

B-D
' Product 1: Test Reports

Apply the Implementation Worksheets for Update
as the following types of products become available. See
note below.

B-D
e Product 2: Computer Progran Coding Changes
Apply the Detailed Design Worksheets for Update as the

following types of products become available. See note.
B-D

e "Troduct 3: Modified Pioduct Specification
a Product 4: Possible high-level specification,

ZCD and changes.

NOTE: If these products do not contain the information

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ru-14
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MODULAR IMPLEMENTATION MEASURE
F=m Code: RuDDM. 1

LECCL PAS: sm~
DETAIL DESIGN

I. DAk CDJUECN WMLETIN:

2.0o gmolix Pu~t.T (57)

1.1 ?koer of c42ia seqiin a

1.2 HabeT of alinug se*m Pm-

2.1 is lqpm pased £5 ml2Ja ss*
pumtes? Y p

Yes 1,NO 0 0

3.1 is cm~st data passed beck to
Cal Ia MYN

Yes 1 , No a 0

j 4.0 CmtrO124n PA=U (90)

4.1 Is CWTO1 TGUCDd to =fli4

PRARD BY:__ _ _ _ _ APPE BY:_ _____

Ru-iS



MODULAR IMPLEMENTATION MEASURE

Porn Code: RuDDM. 1A

1. DAA~ CLLCI1 O CfQ (continued): cx

5.0 Sian Tuvorary Ste (91)

.1Is ta~orary storage indepenident of
1other modules? Y

Yes u1, No 0

Meftric Value Su of Above'Scores
No of Data Elemts

III. EVALWTIK WORKECTI0: W~hat is yaw evaluation of. the
revD~dpro&-=-s 'b " on the data eloamts above?

(1-10)- Co If yu are unable to evaluate)

WV. 21SPECM'R'S OIeur:

PIVA I:______ APW BY:_ _____

Ru -16



GENEALITY C I(MIST
4__ Form Code: I'thM.2

LIFE CYCLE PHASE: SWRX(S):
DETAIL DESIGN

13SSTE NAME:
C3 SMYS ___

Kxi

I. DATA )LLECTION WORKSECrION:
1.o umixed Processing and Ij,/Oztw (92)

1.1 Does the moftAe not mix irapt,
outprt, amd procssing f mctioms
in the sm wdule? m
Yes a 1, No a 0

2.0 Nwine Deunmdnt P- 93)
2.1 Umber of mchie depdOnt futiosperior .nd.

3.0 Unlimie Daa14. (43.0 Iki1 "ited Dat Voliuin (94)

3.1 Is processing data voamm ulimited ?
Yes a 1, No a 0

4.0 Unlimited Dat Value PS)
4.1 In the Design Phase, is processing M--

data value imlimited?

Yes - 1, No a 0

II. M.TRIC KRSECTlIN:
Metric Value = St. of aAbove Scores

No. of Data Elamets

III. EVAUOIN ISON: t is yaw" evlution of thbe
re~~~igv o pr= se e data elemnts above?

(1-1) _ (If you are unable to evaluate)

i IV. ,DPI RI'S C36MM:

PREPARED BY: APPROVED BY:_

_____ __DUE:

Ru- 17



MAOIINE INDPMEND MEASURE
Form Code: RuDt4.3

LIECYCE PHASE: SWRMICS):
DETAIL DESIGN

NSYST4 NAM : _
0 mysm _ _ ___ __ _ _

I. DATA COLLECTION KSECION:

1.0 Progzauim ium Availability C97)

ble in other mchines?

Yes "1, No 0

Ii. , ,.C ION:'x Metric Value -Sum of Above Scores

etrc Vlue No. of Data Elmits

III. EVAULM(ON WORISBErIG: hat is yaw evaluatiom of the
e m pd s don the data elemots above?

(1-10) If you are unable to evaluate)

MV INSP9CTM'S COWES:

FWRPAD BY: APPROVED BY:

DWAR: u AT:

Ru;18



SOFNKARE SYSTIM INDEP DC MEASURE

Form Code: RuDE4. 4
LIFE CYM.E PHASE: 01RCs):DETAIL DESIG

C3 smysm__

I. DATA COLLECTION WORKSECTION: SCRE

1.0 Drendence on Software systa UtilLt Prozr ()

1.1 Nimber of references to systm
librar routines, utilities, or
other systm provided facliti.es
or functio.

1.2 Nufber of total liras of code.

2.0 Standard 1EMg Used (96)

2.1 Is a cam sdard subset of a
proumig laguage to be used? YP
Yes -, - 0

II. M ERIC ORJSECrICQ:

M'etric Value . Sum of Above Scores
No. of Data Eleumnts

III. EVLAON iORKSBCrIO: Mat is your evaluation of the
reviewed products Bas- on the data elemaits above?
(1-10)- (0 If yu ae umable to evaluate)

Iv. DI: 'S Com :

PRWAPRE BY: _ _ _ APPROVED BY:_... . .

Ru-19
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MbVDtARITY
Porn Code: IRiWC. 1

DEWAL DESIGN RWM.4 1

I. METRIC SUM4'RY WORISCfl: scoE

II. CITERIA, 1OUSEMON: Sum of Above
Criteria Value scre

No. of Mitrlc

InI. EVAILMOIC 4Mn I~: What is yuiw ealustion of. the
Tevimedprodts sedan the vatrics aboy?

Cl' lO).,. Cif you are unable to eviluate)

BY U:__ ___ APPOM MY______

Ru -20



GS~RALTY Pa: Cod: R,

IFE CYCM PMAM: SomaRCS):
DETAIL DESIGN RUDEM. 2

SSYST334 NAME:

I. ?4ERIC SUMARY WRIsECrTION:

1. Generality ChecklistE

II. guTDiA womC1ok: Sun of Above' ' • Scores -

Critei Value u at f -t-

(1-10) (9 If you are unable to valuate)

"PAY Y_: A JD BY:

DMu: , -

Ru- 21 ii



MAI]NEW
Pam Co&:

LIM CYCLE PHASE: S3mm(s):
DETIL DESIGN RUM_ _ _. 3

Q3 SY )m __

I. MEIC SUMMARY ORKSECION:

i. lmchime Indepm Ndue Me-

II. CRITERIA, WOSBCTON: Sm of Above E
Criteria Value - Scores

No. of tWmrics

III. EVALUATION CIOPMEI : %iat is yaw evaluati of the
reviewe po.mac mm soan the mtrics above?
(l-lo)_ ( If you are unable to evaluate)

PWAR4W BY:__ ____ APROD BY:_ _____

Ru-22
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SOFWARE SYSTEM IiDErPWED

Form Code dr
LIFE CYCLE PHASE: ORCM

DETAIL DESIGN Ib.aDIl.4
- SYST3 N E:__

I. M'ERIC SM4ARY ORiSECMO: SC

1. Software System baInpendence ?4mam F7

II. CUTERIA WOR C a'l: Sum of AboveScores
Criteria Value S of Merics

III. EVAIIUATIO WC SECfON: M at is yaw evluation of the
refte-mcd W based on the metrics above?
C1-10)_.__ (P If you are unable to evaluate)

REARM BY: APYROY NY:

DATE: DAM:_.....

Ru- 23
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REUSABILITY

Poa Code: RuDDF.1

LI CCL IASE: 0 R(S):
DETAIL DESIGQ RuDC. 1 1bDDC. 2

mm1313 NAM.:____________C.

I. ITMIA SLHMARY W ECTION:
1. Mo~dularity

2. Generality

3. Machitm Independence

4. Software System Indepe---

ri. FACM WORKECTIN: Sum of Above Scores

Factor Value * No. of Criteria

III. EVALUATION WORKSErIaN: WAt is your evaluation of the
reviewed pructS baSed on the criteria above?
(1-10)_ CO If you are unable to evaluate)

PRVAI BY: __ _ APP NY:

Ru-24
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MMUABILII

Coi~lete this score chart if application of this set of worksheets is appropriate
vden products of Al, A2, A3, A4, B and D in Design Phase become available.

Data Aswer of Data
Elaent Data Eaent metric criteria Factor
Number Eln score scoesor

97

90

94

97

F=E~ MEALE43M Date_ _______

Ru-25



RBH.-ILI7

Ca~1ete this score chu= if applicatim of this set of workshwts is qpro
priate when product: of C in Coding and QCkout Phase is available.

DRU Answer of Data
MG= Data Blow metric criteria Pactor

Number- Elipnt Scoe score score -So

87

88

89

IL

IL

D! NLNSRBWr Dat_____

Ru -26



FZ5ABLrflY

la1te this scars diart if a third wplmcadci of this set of iwrkslwUe is
forWde io pro&acts of 3-D3, .3-D in Tesm =d bmutat

Data Amr of Daa
Eeet DM Mmen mtric Criteria Factor

Nmber _____ Scor Score SWIMe scr

88

92L

85

MMR MEASW Date_____
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MODULAR IL4P ATICN MEASURE

Fora Code: Ru-1A

1.0 CY= PHA,: PSOUts (()

Score*m

I. DAAII C

1.0 Controlling Pamters (87)

1.2 Nube of cal ling sequence paamters

2.0 Corolling~z l a (88)

2.1 Is ipi passed as ca"in sequmerenezs?

IfYes - 1, No - 0

3.0 Controllin 9S!= (89)

3.1 Is watput data passed back to
calling mxvle?

ifYes 1, No "0

PRVAM BY: APPOVED 3Y:

DATE__ __ _ _ _ _ _ _ _

ft...



MODULAR ThWLD(ENTATICN MI Code: RuDIfd. 1

DGM ATION

I. D= U EC' --- = am, I (cmtined):

4.0 Cmtrolling Retw, (90)

4.1 Is control returnod to callin
iiule? rY

If Yes -1, NO - 0

II. METMtC I]SLII
Su of Above Scores 7

Metric Value No. of Data Elements

III. EVALLIATCI WORKSECrICN: Nt is your evaluation of the
reviewed products based on the data elents above?
(1-10) (0 If you are unable to evaluate)

IV. :lIhuE=l,S COM

PRWAP BY:________ APPROYM BY:_ _____

Ru-29

, I I -



Iii

GOERALITY CHECKLIST
Pom Code: RuDl1M. 2

LIFE CYCLE PHASE: SOUR(S):
ILMENATION

I. DATA COLLECrION W1RXSCTION: Sma

1.0 Uixed Processint Ond NW 0r 1 t/oot (92)
1.1 Does the module not mix i.put,

output, and processin functions
in the sam module?
Yes 1, No a 0

2.0 NEchine DePendent Functions (93)
2.1 Number of mahine depndent functions

Score * 1 +127
3.0 Unlimited Data Volu (94)

3.1 Can the mopurts of data that can be
processed be imnited? Y
Yes a 1, No m 0

4.0 Unlimited Data Valu (9s)
4.1 In the Impmgnitatio Phase, is the value

of data that cam be processed Ulimited? MYN

Yes - 1, Noa. 0 __

Metric Value a Sum of Above-Scores
No. of Data Eemnts

III. EVALUA.TION WKSB CC: *at is yasw evaluatiax of the
revewd Product based on the data elents above?
(1-10).. If you are unable to evaluate)

IV. INSpEC7If'S (4.eS:

PREPA BY: "'APP BY:
DA TE: DATE:

Ru- 30

,



Iii
QUAWFITY OF CXNWOT MEASURE =Cd:&T

CY Cf , PHASE: SaJ, (S):
II4PLEHOIIN

I. DATA WLLECrION W1Rc5rL()N:

1.0 Qzmntity of Cuas (117)

1.1 Number of non-blank lines of c mints.

1.2 Nube of no-blank lines.

II. .ETRIC WORKSEcTION:
Sum of Above Scores E

Metrc Value ,No. of Dta Eli.ts

III. EVALUA'IaqON WD CflQ(: *at is yu evauatio of the
eviewd prots based an the data elemts above?
(1-10) (9 If you are unable to evaluate)

IV. DPEC'R S CWET:

PRP,.AP BY: __ BY:___ _

Ru-31
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EFFECrIVM4ES OF CO44EIM MEASURE

LIECYLE PHASE: SOMR(S): *

ThG'L5v1MATION

SSYM NME:___

ME=E

I. DATA. CLLECrICN 1WR~tE ON: SA

1.0 Proloffue Coumnts (118)
1.1 Are there prologue ceMt3 containiUg

ilnfomtion about the fwicn, author,
version umber, date inputs, outputs,
assumptions and imitations? Y

Yes-ai, W 00
2.0 Control and Destinations Cint' (119)

2.1 How may decision points and transfers
of control ane not cmnted?

2.2 Total umber of decision 'Poinats. Hl
Scorei* (1+

3. 0 Machine Dw*Pendit! Code Cimnt, (120)
3. 1 Is all chijm 1XaPa code

coNitd?
Yes a 1, No a 0

4.0 Non-standard HOL Statainnts C~~t(121)
4.1 Are non-standard IDL statients

coinnted? Y r
Yes *1, No 0

DA5M MY______ APVE BY:_ _____

Ru -3 2



EF:ECT"WENE SS OF COWEr MESR

FOm Code: RI1W4.4
LMC=PR.M: soMMli C:

5.0 Declred variabes Cmuated (122)

5.1 i w any decla-ed va-iables are not
described by COments?

c o -- 1 -I- -+ M)
6.0 cared Variableo Not (y 22peat t pert . (14)

6.1 Do the .c ts do amre than repeast the

Yes = 1, Nof 0
7.0 Identif{ication of C zsnt (137)

7.1 Are cmints set off from the code
in a uniforma r? Y

Yes - 1. No a 0

11. METRC ,n1,qr7ON: Sum of Above Scores

Wtzc alu =No of Data Eleiinnts

III. EVAWUAWION IRKm CrION: What is yar evaluation of the
reviewed products base d on the data elements above?
(1-10). ( If ymu are umable to evaluate)

iv. Ms=, s e S:

PR.AM 3: __PM BY:

Ru-33 !4



DESCRIPTIVENESS OF flWL4EMATION LANGUAGE MEASURE

Form Code:~
LIFE CYCLE PHASE: LSM (S):

II 4ENATICN

NMES___

I. DATA CILLECMON~iE~~N

1.0 High Order Lanae (107)

1.1 Is high order lmuage used?

Yes - 1, No a 0

2.0 Variables Nams (123)

2.1 Are variable =m (mm.uces)
descriptive of the physical or
bzctiwal pTO* they Trrmm
Yes - 1, No a 0

3.0 Blocked and Izented Sour Code (12s)

3.1 is the code logically blocked and

Yes- 1, No- 0

WNDA BY: _ APPRYM BY:

Ru- 34



DESCRIlyIESS, OF M'LHBJTATIC4 LANGUAGE MEASURE
Porm code. RuIMK.5

LIECCE PHASE: SO[ (S):
MIIIPHrlATION

I. DAMA COLEUrIOiN~ rz (continued):

4.0 One Stateet Per Ln (1-26)

4.1 Nmbder of lines with wx than
One statmnt. E

4.2 Ahmber of cwnuous lines.E

4.3 The total umber of lines in a

Sc 1- E4.

II. EYRC 1RYS~rISt 9 of Above Sco res E
Mmftric Value No. of D~ata lumits

III. EVALUATION %RC~a:Uat is yourw auation Of the
Fe-770M proact os on the data elemints above?
(1-10) (0 if yu are unable to evaluate)

IV. DB1!CZU'S C44U(1:

P AW BY:___________ APWD ZY:____________

Ru -35
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IIl a

SOFNARE sysTS4 INDEPS'1DECE MEASURE
Form Code: lbuIWt. 6

LIFE CiCLE PA: (S):
I14PLXMENTATICN t

SYSM3 MME_

I. DATA LLECTION ,R ICTISCoN:RE

1.0 Dependence m Software Svstin UtiZit bnoarm (8S)

1.1 Miter of referencs to system
library routines, utilities, or
other syste provided facilities
or functions.

1.2 Number of total lines of code.

Score 1(+ )

II. MTRIC WORKSECION:
Met~ric Value =Sum of Above Scores

No. of Data Ele-wnts

III. EVALUATION I r lG4: What is you evaluation of the
rev proct ased n the data elemamts above?
(1-10) . (P £If you are unable to evaluate)

IV. INSPECTOR'S COG, HS:

PREPARE 3Y: __APPV BY:

Ru- 36
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MODULART
____________________________FOT CodNa RIMllv

ALTPE CYCLE PKASE: MC()
IMPL84ENTATIN RIMN.1

[3 STS!3 NAME:

I. t.MRC SLWNAR 1WRJSECTION: S

II. tN.EMI WO~CTIN: Sum of Above

III. BVAUAIC XEJRCTIO4: Nost is yaw evalution, of the
reviad pro&=U a~"' n the metrics above?
(1-10) (PIf you are wuible to evaluste)

FARM! BY:__ ____ APFOJ BY:_ _____

DAlZ: _ _ _ _ _ _ __ A72

Ru -37



SELFI-DES=IPTIVENCo.
i__ _ __ _ _ _ __ _ _i__ _ _ _ Po ma Coce: IbiTh4E.2

LIECYCLE HAM: SWRMCS):
1MPLHEnON I ,.3 RnIb44.4

r'l RuIW.'
13 xnu3Ossu __ _ _ _ __ _ _ _

I . IMRC 314M

1. Im.:ity of Cmmu }we m-m

2. Iffctivnss of Camu mum=

3. Descriptiva s of Imlementatio Language

i. CiTiA i ORiSECrION: Sum of Above

Criteria Value ScoresNo. of etrs
A

III. EVALUAION WORVUMCN: Mift is yaw evaluation of the
revld on the metrics above?
(1-10)_ (3 If you are unable to evaluate)

FWDAA BY:______ APM BY:_ _____

Du: 3 :

Rue-- 38
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I

GENERALITY
____________________________ o= Code: RuIMC. 2

aLIME CYCL.E PHASE: SM ()
IMPL4ENTATION RIUI]. 2

SSYSTIM__ _

I. ? "IRIC SLARY CRECTION:

1. Generality O.klist

II. (RITERA 1()RKSECTION: Sum of Above
Criteria Value Scores

No. of Metrics

III. EVAULATCN EK 1ErON: gat " ymw evaluation of the
reviewed procts bae on the mtrirs awve?
(1-3 )_ (0 If you are unable to evilumte)

PREPARE BY: __APPVED BY:

I T2: IE:

jl Ru-39
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SOFNAR1 SYB4 INDEpMEm.,

LIFM CYCLE PHASE: SOURCS: i4Cda:~
IMPLEENTATION Rul#4. 6

Q3SYS4 _ _ ___

I. HM IC A .:Y ,OMEMrI SMAm

1. software System Independence Measue

Ili. CRITEIA WORMECTION: Sum of Above

Criteria Value Scores
No. of Metrics

III. EVAULIATa IMWRCISEIMO: gat is yow evaluation of the
reviewed products =&sod on the metrics above?
(1-10)__ (pf you are unable to evaluate)

PPADA. BY:_ _____ APPE BY:_ _____

DAE: :DATE:

Ru-40
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REUSABILITY

SPor Code: RuINF.1

LIECCLE PHASE: S C()
IMPLEMETrATION zD4C. 1 RLIMC. 2

13 SS1 NAM:

o gimm RUfC.3 i bi.s i4

I. CRI73M SUM4ARY ,OECr'CN:

1. ,dularity

2. Generality E
3. Self-Descriptiveness

4. Software System In-ependene

Il. FACrOR I ZR Sum of Above Scores j_

Factor Value No. of Criteria

III. EVALUATION W CfGIN: hat is your evaluation of the
reftewed products based on the criteria above?
1-10)__ If you are unable to evaluate)

PDARW BY:______ APPOW BY:_ _____DA: DM: :'

Ru-41
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C~leehen scordcht of 0application of this set of worksheets is appropriateforupdte' shen proct iofA and B in Codinag end Owekmm Phase are available.
Data Answer of Data~lnt Data El Metric Crifteia FactorNmber Element sm smo Scm Se
87

89L

92

94

9S

217

224.

227

Fl.----." ... Dt-



appliItino hs flkbmsi
Cohot~ if~i scauri ofthsse f arswui s

priate whn pro&ic of 11-D2 inTsta ntogatiaaPae aalbe
Data AnfW of Data

Elmmt Data MAW= ~ i c?ts~i5 ft=

87

-U
89

90

92

93

95

117

119

JL

WAORM________ Date

Ru -43



Com plete th~is $=ar di~rt iif applicico of thset of warkshcts is amro

priate whe products 0f B-D2 i Test sA6 1=0q~tU Ph&"s is available.

Data Awwr of Data itia acr
Blow=nn iMO xetric inA PtT

Ambr___mm ScmT js..

87

89

90.
92

94

9s-

119

Ru-4
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QUALITY FACTOR

MODULE NO. 11

INTEROPERABI LITY
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This QUALITY FACTOR MODULE is one of a set of eleven

modules that are components of the "COMPUTER SYSTEMS

ACQUISITION METRICS HANDBOOK".
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INTRODUCTION AND INSTRUCTIONS

FOR

INTEROPERABILITY MODULE

INTRODUCTION TO INTEROPERABILITY
bi

The Quality Factor Interoperability represents a measure
of the effort required to couple one system with another.

FIGURES Ip - 1 through Ip - 4 represent the hierarchy of
Metric, Criteria and Quality Factor worksheets associated

with Interoperability in Requirements Analysis, Preliminary

Design, Detailed Design and Implementation phases of the

Software Development Life Cycle.

The worksheets in this nodule are grouped into four sep-

arate sets, one set for each Life Cycle phase. Each set con-

sists of Metric worksheets, Criteria worksheets, a Factor

worksheet and score charts.

METRIC WORKSHEETS

One or more DATA COLLECTION WORKSECTIONS which contain

the data element scores for each Metric, and each Met-

ric's Final Score.

CRITERIA WORKSHEETS

One or more METRIC SUMMARY WORKSECTIONS which contain
the Metrics scores for each Criteria, and each Crittria's

Final Score.

FACTOR WORKSHEETS

One CRITERIA SUMMARY WORKSECTION which contains each

Criteria's score, and the Final Score for the Factor for

that phase.

SCORE CHARTS:

One or more charts that record worksheet values through-

out the Life Cycle.

Ip-i
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However, the sequence in which the worksheet sets are applied

is dependent on the availability of ESD Computer Program Life

Cycle products. Usually the worksheets will be applied

sequentially, except for updates.

These instructions show when the Interoperability work-

sheet sets and Score Charts are applied during the Computer

Program Life Cycle. The Product Code referred to on the

Score Charts is the code defined in the ESD Guidebook Series,

Software Acquisition Management Guidebook, Life Cycle Events

and reillustrated in the General Instructions. The Product

Tables map the ESD Computer Program Life Cycle Products to

the Metric Worksheets. The balance of these instructions are

step-by-step procedures for completing the worksheets and

score chart summaries.

I

I I l-'" "- i



INTEROPERABILITY QUALITY FACTOR

COMMUNICATIONS DATA
COMMONALITY COMMONALITY CRITERIA

COMMUNICATI ONS DATA
COMMONALITY COMMONALITY METRIC
CHECKLIST CHECLIST

FIGURE Ip-l_

REQUIREMENTS ANALYSIS WORKSHEET HIERARCHY

INTEROPERABILITY QUALITY FACTOR

COMMUNICATIONS DATA CIEICOM L CRITERIA

CO44OALITY COMMONALITY

COMMUNICATIONS DATA
COMMONALITY COMMONALITY METRIC
CHECKLIST CHECKLIST

FIGURE Ip-2

PRELIMINARY DESION WORKSHEET HIERARCHY

lp-3
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INTEROPERABILITY QUALITY FACTOR

__I _ p

E MODULARITY CRITERIA

MODULAR
IMPLEMENTATION METRIC

MEASURE

FIGURE Ip-3

DETAILED DESIGN WORKSHEET HIERARCHY

INTEROPERABILITy. QUALITY FACTOR

MODULARITY CRITERIA

1[ IMODULAR
IMPLEENWATION MTRIC

SieSU M

FIGURE Ip-4

IMPLEMENTATION WORISHRUT HIERARCHY

Ip-4



m___- l Ei .a .. . .. I I -I

STEPS FOR COMPLETING WORKSHEETS

Step 1

Enter the appropriate information in the follow-

ing blocks:

(1.1) SYSTEM/SUBSYSTEM/MODULE block-Indicate the
level of application.

(1.2) NAME block-List the name of the system being

measured.

(1.3) SOURCE block-On Metric Worksheets, list the

source document.

(1.4) The PREPARED BY and DATE blocks should con-

tain the name of the person performing the

software metrics, and the current date.

Step 2

Determine the current Computer Program Life

Cycle Phase. This module is concerned with four phases

of the Computer Program Life Cycle:

(2.1) R. -irements Analysis

(2.2) Preliminary Design

(2.3) Detail Design

(2.4) Implementation

Step 3

Determine the available products from the phase

and which data worksheet set to apply. Each Life

Cycle phase has at least three different activities
associated with it. The result of the completion of an

activity is one or more documents called products.

Ip-S
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Before a worksheet set can be applied, specific pro-
ducts associated with it must be obtained. The Pro-
duct Tables, at the end of the instructions, detail

the products required for each worksheet set.

Step 4 - METRIC WORKSHEETS

(4.1) Answer each question in the Data Collection

Worksection as it applies to the system/

subsystem/module you are measuring and trans-
fer its scored value to its corresponding

SCORE block.

If the question calls for a YES/NO type
response, a YES answer is scored at a 1.

a NO answer is scored as a 0.

The questions that call for a numeric

quantity type response have specific in-

structions on how to score the response.

Follow the instructions under each data

element.

(4.2) Find the Metric Value by following the

algorithm on the worksheet.

(4.3) Answer the Evaluation Worksection - evaluate

the products based on the data elements as

they apply to the system.

(4.4) When you have repeated this procedure for

all the Metric Worksheets in the set, you

are ready to use the Criteria Worksheets.

StepS- CRITERIA WORKSHEETS

(5.1) Each numbered item in the Metric Summary

Worksection represents an individual Metric

Value.

Ip-6
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(5.2) Find the Form Code in the SOURCE box of the

Criteria Worksheet.

(5.3) Find the Metric Worksheet with the same Form

Code and transfer its Metric Value into the
box to the right of the item in the Criteria

Worksheet.

(5.4) Repeat this process for all items in the

Metric Summary Worksection.

(5.5) Find the Criteria Value by following the

algorithm on the worksheet.

(5.6) Answer the Evaluation Worksection - evaluate
the products based on the Metrics as they

apply to the system.

Step 6 - FACTOR WORKSHEETS

(6.1) Each numbered item in the Criteria Summary

Worksection represents an individual

Criterion Value.

(6.2) Find the Form Code in the SOURCE box of the

Factor Worksheet.

(6.3) Find the Criteria Worksheet with the same

Form Code and transfer its Criteria Value

into the box in the Score column in the

Factor Worksheet.

(6.4) Repeat this process for all items in the

Criteria Summary Worksection.

(6.5) Answer the Evaluation Worksection - evaluate

the products based on the Criteria as they

apply to the system.

(6.6) Find the Factor Value by following the

algorithm on the Worksheet.

Ip- 7
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STEPS FOR UPDATE APPLICATIONS

Step 1

Determine the update necessary. The Product Tables b

at the end of these instructions list the updates required

and the activities and products associated with each up-

date. Also review Section :..3.2, "Update Information

Requirements", in the General Instructions Handbook for

further information if necessary.

Step 2

Obtain the required products. The Products Tables

at the end of these Instructions list the products re-

quired for each update application.

Step 3

Reapply the Metric, Criteria, and Factor work-

sheets by following the procedure already outlined in

"Steps for Completing Worksheets", of these Instructions.

"How to Use Score Chart sets", explains the procedure for

reporting the update scores.

Ip-8



HOW TO USE SCORE CHART SETS

When you apply worksheets to system/subsystem/module,
you must apply some worksheets more than once in the Com-

puter Program Life Cycle. Because of this, a Score Chart

set is organized so that the groups of worksheet scores,

acquired at the times a set of worksheets is applied, can

be recorded separately: originals 8 updates.

The Score Chart set (at the end of each worksheet set)

is composed of similar tree structure diagrams. Each

Sc6re Chart represents the complete hierarchy of scores to

be acquired during any one application of worksheets sets
in the Life Cycle.

When applying any worksheet, in order to record

scores you must.locate and use the Score Chart that cor-
responds to the current phase in the Life Cycle. In a

Score Chart set, the first Score Chart (labeled FIRST

MEASUREMENT) is designed to receive the scores from the
first application of a worksheet set in the Life

Cycle, and the following charts (i.e., labeled SECOND
MEASUREMENT, etc.) are designed to receive the scores from

the updates.

Each data element in the Metrics Worksheet has a
unique number in the Data Element Dictionary, which is

listed in the first column in the Score Chart. The next

two columns of boxes in a Score Chart show a worksheet

set's individual data element raw scores and its inter-

preted response (Yes/No, - 1 or 0, etc.). The last three
9 box columns map out the Metric, Criteria and Factor work-

sheets of a set, each box representing the total score of

a corresponding worksheet.

Ip-9



Once you have finished scoring a Worksheet set and

located the corresponding Score Chart set, use the following

procedure for filling .out the Score Chart:

Step 1 - ANSWER OF DATA ELEMENT/DATA ELEMENT SCORE

For each data element in a Metric Worksheet:

(1.1) Reference its number in the "Data Element

Number" Column in the Score Chart.

(1.2) Transfer the answers you gave to the ques-

tions in the Data Collection Worksection to

the corresponding box under the column head-

ed "Answer of Data Element"

(1.3) Transfer the Scores of the data element

from the Data Collection Worksection to its

corresponding box under column labeled

"Data Element Score".

(1.4) Repeat this step for all data elements with-

in this phase.

Step 2 - METRIC SCORE

Each box in this column represents the Score from

the Metric Worksection of a Metric Worksheet. Trans-

fer the Metric Value from each Metric Worksheet into

the corresponding boxes in the Score Chart's Metric

Score Column.

Step 3 - CRITERIA SCORE

Each box in this column represents the score from

the Criteria Worksection of a Criteria Worksheet into

the corresponding boxes of the Score Chart's Criteria

Score Column.

Ip-10
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Step 4 -FACTOR SCORE

Each box in this column represents the score
from the Factor Worksection of a Quality Factor
Worksheet. Transfer the Factor from the set's
Factor Worksheet into corresponding boxes of the

Score Chart's Factor Score Column.

These Score Chart sets will provide a historical
b-ase for repeated application of the metrics to a system

at all levels. They are also a useful means of reporting
your finds to the program manager in a condensed and com-

pact form.

IP1



I 1

TRADE- A L OR PDR

OFF ALMOTCAT AtICATE KDIM
PRUC STUDY SYSTEM DWLOR F HIQGIER DRAFT AND

SFlj9M SPEC$ SPEC LEL PR1CT ACTI(C
REPORS FOR SPC SPC 13

SPEC CPCI RESPOISE

TO E NALYSIS DSIGN
APPLIED WMUMHT VauiSm

ESD 'PIWJCrS' K A JYSIS PHASE

Apply the Requirement Analysis Worksheets as the following

types of products become available. See note below.

" Product A.1 - Trade-off Study Reports

* Product A.2 - Initial or Authenticated System Specifi-
cation 4 Segment Specification (if any)

Product B.1 - Authenticated Development Specification for
each CPCI

e Product 3.2 - Possible higher-level specification, ICD and
changes

Apply the Preliminary Design Worksheets as the following

types of products become available. See note below.

e Product B.3 - Parts of draft Product Specifications con-
taining design approaches for each CPCI

e Product C. - PDR minutes and action item responses

NOTE: If these products do not contain the information requested

by the Data Element questions, other contractor-supplied

information should be searched.

Ip-12
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Ft_ DE- PRELIMI -I CDR
TICN TAILE DATA ALGO- IAY MNUTS SYTE4 PRELIM.

PRCItr1S PLIW FLOW PR4AT RINHM PRr ACTION SEG- CCI
dim d4A DESC. DESC. DESC. Im M1W TEST

RESPWJ4 TEST PRO-
SES PLAN CURES

DEMAILD DESIGQ PWIMNARS T WOCR DESIGN
TO E WCR]3MS,

APPLIEDtDAE

ESD PROEUJCS FOR IESIGN'PHASE

Apply the Detailed Design Worksheets as the following

types of products become available. See note below.

0 Product A.l: Functional flowcharts

* Product A.Z: Detailed flowcharts

* Product A.3: Data format descriptions

* Product A.4: Descriptions of algorithms not
previously prescribed

* Product B. : Preliminary Product Specifications,
including the above

* Product D. : CDR minutes 4 action item responses

Apply the Preliminary Design Worksheets for Update as

the following types of products become available. See note.

* Product C.1: System, Segment and CPCI
Test PIans

" Product C.2: Preliminary CPCI Test Procedures

NOTE: If these products do not contain the infor-nation

requested by the Data Element questions, other

contractor-supplied information should be searched.

Ip-13
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PRaxJC75 CODE ALTMER PROWr SPECS

WOR IET ThFra-e ION DETAILED DESIGI
SErTO BE 1CRYS l U!
APPLIED

ESD PROMICS FOR ODING AND CHEC KNG PASE

Apply the Implementation Worksheets as the code

becomes available.

Apply the Detailed Design Worksheets for Update as

!. the following types of products become available. See

note below.

0 froduct C. - Altered Product Specifications,

including compiler/assembly listings.

NOTE: If these products do not contain the infcrmation

requested by the Data Element questions, other

contractor-supplied information should be searched.

V

Ip-14
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ApUMS ply theM Prlmnr e En Wksheets r UEeL

7E> Test NBUM RAM

40

-RNW -1AI yiny -

ESD PSMI TEST ANDr L

Apply the PlimintaryDin Worksheets for Update
I as the following tyes of Products become available. See

note below.

AA

0 -- Froduct 1: Finl PCI Ts P~or ocdur~es

Apply the Impale eain Worksheets for Update a h
asefollowing types of products become available. SeeeB--

foloin type ofD prouct becom e ilbl. eenoe

e -oduct 3: Modified Pioduct Specification

0 Product 4: Possible high-level specification,ICD andchnESa.D

NOTE: if these products do not contain the inforation

o requested by the Data Element questions, other

contractor-supplied information should besearched.

Ip-lS
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C(4UNICATION CLMM'NALITY CHECKLIST

Fom Code: IpRA. 1

LIFE CYCE PHASE: SO(RCS):
RWIRSOM ANALYSIS *

C3 mm NAME:

0 KJLE _ _ _ _ _ _

I. DATA COLLECTION WORKSECrION: SWRE

1.0 Ccsmmication with Other System (27)

1.1 Is there a definitive sttemeat of
the raqjmult for comicatium
with other syrstin?FYn

Yes 1, No= 0

II. lEIRC WRKSECrION:
Metri Valu Sum of Above Scores

n.eri Valu ao'c ,s 1:

No. of Data lements

III. 4QUAiNIn ht is y=u evaluation of the -

e R = o at h data elmintas above?
C(1-lo)_ (0 If you we mable to evaluate) 0

IV. DOPE='S COMMETS:

PR A BY: __APPVE BY: .

D A3:__ _____ ______

Ip-16
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DATA CCUDRALITY CEKLIST
Fom Code: IpRA. 2

LIFE CYMZ PHASE: S01JRF(S):
R.IREMW ANALYSIS

I. DATA CLLE CrION 10ICsEcrION: SCOPE

1.0 Standard Data Ruoes,,,,tatimi for C ,miation_ (28)

1.1 Is there a definitive statemnt of
th req zit for standard data
representto for c mcaio
with other srsm?Yes,-1, No- *0'D

II. D'ITC E)R]KECTICIK

M~ticVa Seum of Above Scores I1.0 'Standaof Data Pents8

III. * ALfl ~t~ YIQt: Mhat is yu evafsadia r of the

reprsenatin o commdat lmasabw

* Cl-10)_.. (I If yla ar mablo to evaluate)

iYes 1, No ,, El i,

II. METRIC WlRS ECTI:

PRPARE IT:_________ PP NY:______

III ,VLU C , OIOMN Mat is ,,,mia f h

Ip-17
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COWM[ICATION CWNALITY )
Form Code: IpRAC.1

LIFE CYCLE PASE: SOMC(S):
REQUIR94WE ANALYSIS IpRAM. 1

mm WYT4N E:___

I. METIC SM4ARY URECrION: SORE

1. Commnication Commonality Checklist

II. CRTTRIA WCRKJSECTION:

Criteria Vae - Sum of Above Score
No. of etrics

III. EVALUATION WORMCION: wat is your evaluation of the
reviewed pRO Mut ae on the metrics above?
(1-10)_ ( If you are unable to evaluate)

PREPARED BY: APPROVED BY:

D1TE: DA2:

Ip-18 . ..



DATA CMUXALITY
Fom Code: IpRAC. 2

LIME CYCLE 9HAS: S(XJRE(S):
lMQUIREMETS ANALYSIS IpRl.2

[3 SYSI3 Moe:

OSSYSM4 _ _ _ __ _ _ _ _

I. METRIC 3ARY WORKSFECN:

1. Data Comuinality ChecklistE

II. EIERIA *==CFON-.
mofA ScoresCriteria Value 4.o erc ~

III. EVAW7ICT4 W CIGO: What is yaiw evalation of the
revicd prodi b -asVon the trics above?
(1-10)_ If you are umable to evaluate)

* PRDAM BY:__ AP 1 BY:

___: D__

Ip-19



WNTPERABILIT
Fo=u Code: IPRAF. 1)J

LIECYMS PHA: SFC
RB(QMR34ENT ANALYSIS IpRAC. 1 IpRAC. 2

=MNAMS:______

1. cmmication COMi~nAlity

2. Data Comonality

ri. FAcTrm~CI1
Sn of Above Scores

Factor Value 1E. of criterila

gtiS YOW evaluation of the
rev. be an tht critei &anv?

(If you are unable to evaluate)

MDAPM BY:______ APPWVD BY:_ _____

Ip-20



CWP1et this SC~v chart if u ppicatim of this set of workshests is appro-
priate ien products of Al. A2, 31 end 32 in Analysis Phase become available.

Deta Muikr of Data
Eeet Data bbOMmtric Criteria Factor

Nmber Elemnt SCOTS ScOre Score Score

27

28

FIRS MEASUR36IT Date_______

COqe~1te this score chart if a second application of this set of worksheets is
approoriate for update.

Data Answer of Data,
Eeet Data Elam= Metric criteria Factor

Nmber Elemt Score Score Score score

27

28

SEC= MEAUREMENT Date_______

IP2



4

I. ,CAT"ION CLELIY CH ,,CKLIST

I 0 C C o a Ptoo: StXaC S)i
PRELDCINARLY DE.SIGN "

SSYSM N:,

1. inmicto Prtoo Stnad (46) i

1.1 Have protocol stards been established, m
and are they followd?

Yes - i, NO " 0 E
2.0 'Module Interface for Imut (47)

2.1 Nmber of modules used for input
from other syst i

Scre1+ F2.1E

II. METIC WORKSECTION:-
Sum of Above Scores

Metric Value No. of D-aa El ts

III. E At is you evaluation of the
rOVWSWSOd 4LM Sbd an the data elemmits above?
(-0)__ D If you are unable to evaluate)

TV. INSPECIR'S INmTS:

PREPAJ BY: AP.... ,,,BY:____________

Ip-22



DATA CGOtC'ALITY aIECKIST
,orm Code: IpPPM.2

LIFE CfEPHASE: SOi(ES):
PRELIMINARY DESIGN __

SYSM B i

I. D TA COLL ,ON 1JMCfMT : S

1.0 Translatiom Standards (49)

1.1 Have staard data rnesentsatim-s
or translation stadards betww
representations been established,
and are they bein complied with? MYN

Yes -1, Noa0

2.0 Translation Perfor= (SO)

2.1 Nuber of mdules used to Perfom
translations.

Scorem +E2

1I. .ETRIC 1 =REC Nfl :
Sum of Above Scores

rsic Value =No . of Data Elemnts l
III. EVALEWICQ ERPJs CrN: What is you evaluation of the

rev-ewed prodUt on the data elemets above?
(1-10). C If you are unable to evaluate)

MV INSPECTr' S 036ITS:

PREPARD BY: _APPOV BY:

DA: DM:

Ip-23
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DATA C3#43RLITY

PRELIMINARY DESIGN IpPDM. 2

I. ETIC 3JE4ARY KSECTrI O:
1. Data Cmonality Chcklist

crit era val m of Above Scores
-m. of etrics

j III. EVAIXWIIG WOR]TIG4: hat is yo= evaluation of the
rOVrSIund pro - an the metrics above?
(1-10)_ (0 If you are unable to evmluate)

P A ? : ,_ A fD NY:__ _

Ip-24
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COWJNICATION Cf'ONALITY

Fo= Code: IpPDC. 2

LIMCE PHAE: SMMRE(S):

PRELIMINARY DEIGN IpPt4. 1

I. METIC SI44ARY WORKSEMIOtN: S

1. Cmuimicat ion, Commonality Checklist F

.ri. C~ TV1C WOteE Mia Sa u m of Above Scor
Crit~ris Wu o.o MetrICS

* XXII. WAAfLMIM MKSET'IC: maat is y~tw evaluation of One
revieed prclum sed the astzics above?

(1-10)_ tjii.you ane =able to evaluate)

PRWAPM BY:__ ____ APPWM BYf:_ _____

*DM: DM:

Ip-2S
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INTRPDA2ILITY
P= COde: IpPDF.1

LMCME PHAE: SR(
PRELIMINR DESIGN IpPDC. 1 IpPDC. 2

C)SYS'D3 NME:______

2. D~ata ~ cam aini

II. FACTOR Ecra: -
Factor ~ S v9*~zf Above Scores U.
ftct vlue NO. * t ctrIa

III. EVLAI WM Um is yaw evaluation of the
reiam PjOUCU asd an the criteria above?

(1-IO) (0 If you a wieblo to evaluate)

IinAi IT_______ A1W ITf:_ _____

Ip- 2 6.1 _____________________________________________________ .44a



DNTEPEA~flfy

Co~lete this score chart if an application of this set of worksheets is appro-
priate when prodzt of 3. and C in Analysis Phase bocomm avaijll.'

PMt ADMISr Of Data
MAiNNt Data Memo metric criteria Factor
Number Blow= scare Score Scorn Scor*

46

47

49

FIRST MEASUR39fl' Date_________

Cmplete this scare chart if a second application of this set of wrkshwut As
I iopl~te for update then prorkicts of Cl an C in Design Phae beccaw

Data Answe of Data
MAinnt Data Elmmnt metric criteria Factor
Nmber eMgMt Scare Score Scare score

47

49.

so.

S4DM M W Dat.___

lp-27



INaopw g

Cmlete. this score chart if a third application of this set of wrorksheets is
a.piropriate for update kw products of Al, A2, and 31 ziTest and Integration
Phase becom available.

Data Answer of Data
F g= Data Elemnt MZ criteria Factor

Number lement Score Icr ScoRy Score

47

49

so
THIRD MhEASRF34N Date_____

Coinlotw this score chart if a fourth aplication of this set of worksheets is
appropriate for update whagh products of Al, A2 ad -Di i Test Md Integration
phase ecmavailable.

Data Answe of Data
lemet Data lm itm metric Criter" Factor
Nubr l~ g LT fore Score Score

47

49

so

Date_ _

- Ip- 28 -



MOULAR T lFq34ATIQi MbEASURE

__ CDo&: ICDE.1

C E. PHA: s rolCCS):
DETAIL DESIGN

13m

1.0 Cntrollin a opsztw (87)

1.1 Number of calling Sequnc poae-
mators that ar emmtz0 paruwtors. L.J

1.2 Numer of calling sequece para-
Voters.

2.1 Is inut passed as calling Squince

YSul, lo '

3.0 Castrolina O=Mt, (89)

3.1 Is cmta t data passed beck to
colig in&ile? Y

Yes - 1, No a 0

4.0 Controllim Aotu= (90)

4.1 Is cmtrol retiurndto callin

yes *1, ND W.0

A BY: _PP__ __ _ BY:

Ip-29
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MOWULAR D04ETATICN4 MEASUJRE (Contime.d)
PC= Code:!= II41

LMCCI PHASE: (5):
WEAIL DESIGN _______________

I. D=T MLLDCSIG MCrMON (Cmawadl:

5.0 sihTm rrvSoea (91)

5.1 is tuwoamry starage 1ndinpdit oirf-
other mdhzles? LLI

Yes 1, No 0

)4tilc Va * NO. *Of Data idigmuts

III. %AI~ m~zi at is yaw ovaunatiou of the

(1-1O)~C( If ysi we imbie to vla)

mom IT:______ WIA IT:______

__ _ __2M__ _ _

IP-30



MOCDULARITY
po= Cod&: IpDDC. 1

LIEC!Y PHASE: SR(
DEWhL DESIGN I pDDM. I

I. ?ETRC SI'W4RY SMIEfQ4

1. MeDular Inplementation MeasureE

Smof Above Scores

Crit@Tia VLUM -No.* of Metrc

1I1. EVALUMCKG M1JMMCrx : *iat is Y=w oubatn of the

Ip-31



INTMPEABILITY

lIR _iZ Ii I i I t-:
DETAIL DESIGN I

03SmS 4 mm __ __ _ __ _

I. CRITEA SLU4ARY KSCrI(N: SCOR
1i. Modularity

II. PACTMR CrION:
SSum of Above Scores fl

No. of Criteria

III. EVALUAION WN: at is your evaluation of the
rvlewgd producU based on the criteria above?
(1-10)__ (P If yru are unmble to evaluate) -

WA1D NY: APPR:_ BY:

Ip- 3 2

IL



INITWPDAILMT

C~1ete this score chart if an application of this set of worksheets is appro-
priate whe products of Al, A2, A3, A4, B and D in Design phase beam availa-
ble.

*Data Answr of Data
EM ntM Data MUM= Me~tzic criteria Factor
Nuber Mlen= ScMr Score Score Score

87

87

88

89

90

FIRS 1.EAS13BITN Date______

Comlete this score chart is a second (or iterative) application of this set
of worksheets is appropriate for update when product of C in coding and check-
out phase becoms available.

Data Awr of -Data
Muim= Data Element mektric criteria Factor
Numer Elemnt Score Score Score, score

87

87

88

89

90

SE=4 MEASWV.Mff Dte_ ___

Ip-33



-. . I -'. t - .

I1

IN'1RPEABILITY

Cmplete this score chart if a third application of thUis set of workshmts is
appop-iate for update when prodcts of I-D, S-4 in Test md Integration
phase become available.

Data Anser of Data
Element Data Elm metri Crtteria Factor
Number Element Score Score Score Score

87

87

8 8 ...........

.89

90

91-

THIR MEASupa4BM Date______

Ip-34



)MODULAR IMPL94MATICN MEASURE

IMPL' ATION

L DATA COi|NWRIE O:SM

1.0 Cotrollinz Parameters (87)
1.1 ?Nker of calling sequence piaa-

mters that are control parimters. L
1.2 Nuber of calling sequence para-

meters.E
Score = 1 + F17.

2.0 Controlling Inmt (88)
2.1 Is input passed as calling sequeme

parameters?
Yes - 1, No a 0

3.0 o trolling Out ut (89)
3.1 Is output data passed back to

callin module? Y
Yes - 1, No - 0

4.0 Cantrollin Return (90)
4.1 Is control retuzed to calling

Yes m 1, No m 0

IL. ,MM , WORIS EM.. ON:
Sum of Above Scores

Va~lu ,-No. of Data Elements ..

III. EVALATI N WORSEMCN: What is your evaluation of the
reviewed products based o the data elumeas above?
(1-10)_ (0 If you are unable to evaluate)

IV. I1PBCTR'S CM#4TS:

PREPARE BY:_ _ _ _ _ _ APPROVED BY:_ _ _ _ _ _

________ A72:__ _ _

Ip-35
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MDULARITY

LIM ____ ______ _______ ______ P= u _C od: . .I .P

DGLEMENATICN ~ Ip~ht. 1

I. I'EI'C 92MR SErI N:

1. Modular Inpleentat ion, MeasureE

Sum of Above Scres

III. WVALUWIlO 1MMMOrxa: *ast is Y=w evaliatimu Of the t
revtewed pouTs aed an the mtrics above?
C1-10L..._. (0 If you are uable to evaluate)

A. Ip-36



INTDPERABILIIY

LIE CYWE PHASE: (S) :

INLMENTATION IplMC. 1

I. CRITEA SLM4RY 'MUECflN:
1. Modularity/'

PecorVaue Sin of Above Scores

Valtw • No. of crierla

III. WEVAUM K ONrIG : Aot is your evaluation of the
reviewed procts basedn the criteria above?
(1-10)_ ( If you are umable to evaluate)

NEPWA BY: APFIRV3M BY:

DATE: ,, - IR:

- Ip-37



INTEI4DPERABILIrrf

Coq~lete this score chart if an application of this set of w'orksheets is
appropriate when products of A ad B in Codzg and ChwcI= Phase bc
available.

Data Answer of Data
Elment Data Moen mtric Criteria Factor
Number Element score score Score score

87

87

8 8. ... .. ...

89

90

FIRST ?EASUROfT Date_________

Coeplete this score chart if a second application of this set of worksheets
Is appropriate for update when products of B-DZ in Test and Integration

Data Answrof Data
Elemnt Data ElM metric Criteria Factor
Numb~er Elemnt score score Score Score

87

87

88

89

90

SBM v.MESL19 r Date_______

Ip-38



Cmi~1ete this score chart if a third aplication of this set of worksheets
Is appropriate for upae
Data Answer of Data

Element Data lhmnt mtric_ Criteria Factor
?kuber Elmont Score Score score Score

87

87

88

89

go

1HURD ?EAsRadw~T itto__________

Ip-39




